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DIGEST 


This  report  descrihes  the  accomplishments  with  respect  to; 
(1)  the  synthesis  of  new  esters  of  3-hydroxyqulnuclldlne;  (2) 
synthesis  of  new  hlcycllc  amlnoalcohols  and  henzllate  esters 
thereof;  (3)  synthesis  of  basic  derivatives  of  5-substltuted 
dlbenzo[a,d]cyclobutenesj  and  (4)  Investigations  for  the  reso¬ 
lution  of  phenyl cyclopentylglycollc  acid. 
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Abstract  Sheets  (8  copies) 


J-CtEt 

The  observation  that  certain  centrally  acting  anticholinergic  agents 
caused  haluclnatlons  and  mental  confusion  in  man^  and  that  one  com¬ 
pound,  5_qulnuclldyl  benzllate  (1),  was  particularly  potent  and  long 
acting®  caused  us  to  undertake  a  synthetic  program  directed  to  the 
preparation  of  a  related  series  of  compounds  In  order  to  study  the 
structural  requirements  for  activity.  In  addition,  the  program  was 
designed  to  explore  and  uncover  new  structural  leads  for  further 
synthetic  elaboration. 


0  jH 

i«  t 

C-jZl 
OH 
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Considering  the  structural  features  of  1,  It  was  obvious  that  there 
were  two  major  portions  of  the  molecule  available  for  variation, 
l.e.,  the  amlnoalcohol  moiety  and  the  acid  moiety.  Beyond  this  we 
felt  that  the  acid  moiety  could  not  only  be  varied  structurally, 
but  could  also  be  varied  functionally,  keeping  In  mind  the  general 
spatial  features  of  the  molecule.  This  concept  was  well  met  In  the 
dlbenzo[a, d ]cycloheptene  system.  This  report  will,  therefore,  des¬ 
cribe  our  work  with  (1)  qulnuclldyl  esters;  (2)  blcycllc  amlnoalcohols 
and  derivatives  thereof;  (5)  dlbenzo[a,d]cycloheptene  derivatives;  and 
(4)  miscellaneous  Investigations  In  related  fields. 


Qulnuclldyl  Esters 

Our  first  synthetic  efforts  concerned  the  preparation  of  a  series 
of  esters  which,  with  one  exception,  (ACC  7121-17,  Table  II),  were 
esters  of  3-hydroxyqulnuclldlne.  The  acids  selected  for  this  study 
followed  closely  the  group  described  by  Pyman®  for  his  Investlga- 
tlcuzi.  with  the  troplne  esters. 

'I-ble  I  describes  a  group  of  aryl  and  aryl  acetic  acid  esters  In 
oals  series.  With  one  exception,  ACC  7121-18,  these  esters  were 
;  crmed  by  the  Interaction  of  the  appropriate  acid  chloride  and 
: -hydroxyqulnuclldlne. 

In  contrast  to  ortho-hydroxybenzolc  acid,  which  readily  formed  an 
acid  chlorlae  on  treatment  with  thlonyl  chloride,*  the  meta  and 
oara  Isomeric  acid  chlorides  were  too  unstable  In  our  hands  to  be 
of  synthetic  value.  We,  therefore,  utilized  the  benzyloxy  acid 
chlorides,  prepared  according  to  the  procedure  described  by  Cavalllto 
and  Buck,®  for  the  preparation  of  compounds  ACC  7121-9  and  ACC  7121-11. 
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These  compounds  were  not  only  of  Interest  for  biological  evalua¬ 
tion,  but  also  served  as  Intermediates  affording  the  free  hydroxy 
derivatives,  ACC  7121-6  and  ACC  7121-7#  on  catalytic  reductive 
debenzylatlon. 

The  trlmethoxybenzoyl  and  £-chlorophenoxyacetyl  derivatives, 

ACC  7121-12  and  ACC  7121-10,  were  obviously  selected  because 
esters  of  the  corresponding  acids  are  well-known  centrally  acting 

agents. 

Compound  ACC  7121-18  was  prepared  by  transesterlfylng  ethyl  phenyl- 
acetate  v.'ith  3-hydroxyquinuclidlne  using  aluminum  Isopropoxlde  as 
the  catalyst  and  heating  at  120-15CPC  under  reduced  pressure. 

Table  II  is  a  listing  of  hydroxy  alkyl  acid  esters  of  3-hydroxy- 
qulnuclldlne  and  Intermediates  of  their  preparation. 

The  most  direct  approach  to  the  preparation  of  these  compounds 
was  by  esterification  of  the  appropriate  acid  and.  Indeed,  four 
of  the  listed  compounds  were  obtained  In  this  manner.  The  lactate 
ester,  ACC  7121-1,  was  obtained  using  a  modification  of  the  standard 
transesterification  procedure  for  compounds  of  this  type®  In  which 
aluminum  Isopropoxlde  was  used  as  the  catalyst  In  the  place  of  the 
more  conventional  sodium  alkoxlde.  In  the  same  manner,  the  atro- 
lactate,  ACC  7121-4  was  prepared. 

The  keto  esters,  ACC  7121-14  and  ACC  7121-15,  were  prepared  with¬ 
out  difficulty  following  the  procedure  described  by  Bader. Hydro¬ 
genation  of  ACC  7121-14  over  platinum  resulted  In  the  consumption 
of  one  mole  of  hydrogen  and  the  formation  of  the  hydroxy  ester, 

ACC  7121-16. 

It  should  be  mentioned  that  the  compounds  containing  a  functional 
grouping  other  than  hydroxyl,  ACC  7121-13#  ACC  7121-14  and  ACC  7121-15 
were  of  primary  Interest  as  synthetic  Intermediates  to  the  desired 
hydroxy  acids. 

Attempts  to  convert  the  benzoylacetate  ACC  7121-15  to  the  B,_^-dlphenyl 
-^-hydroxyproplonate,  ACC  7121-8,  by  treatment  with  metallic  phenyl 
derivatives,  e.g.  diphenyl  cadmium  or  phenyl  lithium,  were  unsuccess¬ 
ful  and.  In  fact,  the  reactions  failed  to  take  the  desired  course 
even  In  the  model  system  using  ethyl  benzoylacetate  as  the  keto 
ester.  Success  was  achieved  In  the  preparation  of  the  desired 
ester,  however,  using  the  procedure  described  by  Hauser®  which 
Involved  the  condensation  of  3-qulnuclldyl  acetate  with  benzo- 
phenone  In  liquid  ammonia  containing  sodamlde. 
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Qulnuclldyl  Esters  of  Hydroxy  Acids 
and  Intermediates  Thereof 
TABLE  II 
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The  2-quinuclldylmethyl  ester,  ACC  712I-I7,  was  of  particular 
interest  because  the  compound  retained  the  qulnuclldyl  amino- 
alcohol  structure,  but  lacked  the  rigidity  and  fixed  Interatomic 
relationship  between  N  and  0  characteristic  of  the  three  qulnuclldyl 
esters. 


t 


OH 

ACC  7121-17 


Ethyl  2-quinuclldyl  carboxylate  (2)  was  readily  available  from 
the  procedure  of  Renk  and  Grob.®  Reduction  of  2  with  lithium 
aluminum  hydride  afforded  the  carblnol  5  In  76^  yield.  The 
boiling  range  was  essentially  the  same  as  that  obtained  by  Prelog^ 
using  sodium  and  alcohol  reduction. 
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Esterification  of  5  was  accomplished  using  the  sodium  methylate 
catalysis  technique  of  Biel®  affording  the  benzllate  ester, 

ACC  712I-I7,  in  yield. 


Numerous  attempts  to  prepare  two  compounds,  4  and  5»  were  unsuc¬ 
cessful.  This  lack  of  synthetic  success  has  been  ascribed.  In 
Ijart,  to  the  lability  of  these  acids  and  esters  with  respect  to 
the  ease  with  which  they  can  dehydrate  under  a  variety  of  reaction 


conditions. 


Blcycllc  Amlnoalcohols  and  Derivatives 


One  of  the  most  Interesting  and  perhaps  the  most  Important  aspect 
of  these  studies  Involved  an  Investigation  of  the  N-0  spatial 
relationship  In  fixed  systems  and  the  affect  of  varying  distance 
on  the  activity  of  the  resultant  esters.  The  Interatomic  distances 
between  N  and  0  In  3-qulnuclldlnol  (6),  coincides  exactly  (as 
determined  from  a  study  of  Dreidlng  Models)  with  that  of  the 
blcycllc  amlnoalcohols  wherein  the  hydroxyl  and  amino  group  are 
fixed  in  a  trans  relationship  (7a) . 


In  contrast,  v;hen  these  groups  are  In  a  els  (7b)  relationship, 
the  Interatomic  distances  are  significantly  less.  It  seemed' 
logical,  therefore,  that  if  both  the  ester  function  and  the 
amine  function  are  Involved  In  bonding  to  a  receptor  surface 
v.'hich  possesses  specific  stereochemical  requirements,  esters 
derived  from  these  blcycllc  systems  would  show  marked  differences 
in  activity.  With  these  thoughts  In  mind,  we  undertook  an  Investi¬ 
gation  Into  the  chemistry  of  these  Interesting  compounds.  The 
borneol  and  Isoborneol  amines  were  selected  as  a  starting  point 
since  much  Is  known  about  the  chemistry  of  these  compounds  and 
they,  therefore,  served  well  as  working  model  systems.  The 
preparation  of  two  Isomeric  amlnoborneols  has  been  described  by 
Duden  and  MacIntyre, 
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a-Aminoborneol  was  determined  to  have  the  trans  configuration  8, 
and  ^-amlnoborneol  the  cls-endo  configuration  9 . 


The  procedure  described  by  Duden^^  readily  afforded  l,-a_amlno- 
camphor  10.  Reduction  of  10  with  sodlvun  and  wet  ether  yielded  a 
product  which  was  assigned  the  trans  configuration  corresponding 


to  a-amlnoborneol  8.  Similarly  lithium  alumlntun  hydride  reduction 
afforded  the  cls-Q-product  9*  These  assignments  were  made  on  the 
basis  of  analogy  with  the  d-camphor  system. 


VPC  analysis  of  these  products  indicated  that  they  were  each  seriously 
contaminated  (about  25^)  with  the  other  Isomer.  In  view  of  this,  the 
stereochemical  assignments  made  for  these  amlnoalcohols  must  be  accepted 
with  considerable  reservation  until  studies  are  conducted  on  VPC  pure 
Isomers.  Such  studies  were  felt  to  be  beyond  the  scope  of  this  Investi¬ 
gation  since  our  basic  Interest  was  in  the  norborneol  system.  However, 
the  stereochemistry  of  the  products  obtained  In  our  Investigation  were 
assigned  on  the  basis  of  existing  literature  evidence,  and  would, 
therefore,  be  subject  to  change  If  new  data  becomes  available. 

The  a  and  g^-aralnoborneols  were  converted  to  the  N,N-dlmethyl  deriva¬ 
tives  using  either  Eschweller-Clarke  modification  of  the  Leukart 
Reaction  or  successive  formylatlon  and  reduction  with  lithium  alumlnxom 
hydride.  The  latter  procedure  had  the  advantage  that  the  product 
methylated  amines  were  obtained  uncontaminated  with  the  unmethylated 
precursors. 

Attempts  to  esterify  the  tertiary  amlnoalcohols  by  transesterlfying 
methyl  benzllate  were  unsuccessful.  However,  the  amine  assigned  the 
cis-endo  configuration  11  formed  the  ester  on  treatment  with  dlphenyl- 
chloroacetyl  chloride  12  and  this  on  hydrolysis  yielded  the  benzllate 
ACC  7121-20. 
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Several  attempts  to  carry  out  the  same  sequence  of  reactions  with  the 
trans  isomer  were  unsuccessful. 


A  third  isomeric  aminoalcohol,  l4,  that  had  not  been  previously 
reported,  was  obtained  by  total  reduction  of  the  oxlmlno  ketone 
13  with  lithium  aluminum  hydride.  This  Isomer  exhibited  a  single 
elution  band  on  VPC  analysis  with  a  retention  time  that  was 
different  than  either  8  or  9.  Conversion  to  the  N,N-.dimethyl 
derlv-^"--’'”-^  was  accomplished  by  successive  formylatlon  and  lithium 
alu..ij.n^;,*  i-^uride  reduction.  The  product  thus  obtained  when  sub¬ 
jected  to  dilute  solution  hydrogen  bonding  studies  In  the  Infrared 

exhibited  only  bonded  0-H - N.*  Since  this  Is  acceptable  evidence 

for  the  existance  of  a  cls-relatlonshlp .  the  stereochemistry  can 
be  assigned  as  cls-exo,  15.  Conversion  of  15  to  the  benzllate, 

ACC  712I-I9,  was  readily  accomplished  via  the  diphenyl chi oroacetyl 
Intermediate  as  described  for  ACC  7121-20. 


LAH 


-"'V/e  are  grateful  to  Dr.  H.  Aaron,  Army  Chemical  Center,  Edgewood 
Arsenal,  Maryland  for  this  determination. 


Since  \ le  focal  point  of  our  interest  in  the  bicycllc  amino 
esters  'as  on  the  norborneolamine  system,  considerable  effort 
was  expanded  exploring  synthetic  routes  to  these  compounds. 
Specifically  our  attention  was  first  drawn  to  the  system  exem¬ 
plified  by  l6,  in  which  the  amino  and  hydroxyl  functions  were 
attached  directly  to  the  ring. 


l6 


The  synthetic  methods  investigated  are  listed  below: 
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The  possibility  of  opening  the  epoxide  ring  of  I7  with  amines 
was  explored  in  depth  since  this  would  have  provided  a  convenient 
route  to  the  desired  amlnoalcohols  of  predictable  configuration. 
2_-Chloroperbenzolc  acid  oxidation  of  norbornylene  readily  afforded 
the  epoxide,  I7,  with  established  exo  configuration.^'*'^®  Treat¬ 
ment  with  secondary  amines,  l.e.  dlmethylamlne  and  dlbenzylamlne, 
under  a  variety  of  conditions  of  temperature  and  pressure  failed 
to  yield  any  of  the  desired  amlnoalcohols.  Sodliim  amide  in  liquid 
ammonia  was  equally  unsuccessful.  In  each  case,  the  starting 
material  was  recovered  in  high  yield  as  the  only  identifiable 
product.  Acid  catalysts  in  the  form  of  amine  salts  were  avoided 
in  order  to  minimize  the  possibility  of  skeletal  rearrangements. 
This  lack  of  reactivity  can  probably  best,  be  eaqjlalned  by  sterlc 
resistance  to  endo  neucleophillc  attack  on  the  epoxide  carbons. 


B.) 
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RgNH  Rearranged  Products 


Treatment  of  a-chloronorcamphor, I9,  with  ethanollc  dlmethylamlne 
afforded  no  significant  amount  of  I8.  Only  neutral  unidentified 
materials  were  obtained. 


10 


Usin2  -is  a  precedent  the  synthetic  route  successfully  employed 
for  the  borneolamlnes,  the  nitrosatlon  of  norcamphor,  20,  was 
Investigated.  All  attempts  to  isolate  and  Identify  the  oxlmlno 
ketone,  21,  from  either  base  catalyzed  nltrosatlons  employing 
isoamyl  nitrite  as  nltrosatlng  agent  or  using  nitrous  acid  gen¬ 
erated  In  acetic  acid  were  unsuccessful.  Further,  all  attempts 
to  isolate  the  desired  aminoalcohols,  l8,  by  direct  reduction  of 
the  crude  nitrosatlon  reaction  product  were  abortive. 

Another  considered  possibility  for  generation  of  21  involved 
monoxlme  formation  from  norcamphor  qulnone,  22,  which  was  avail¬ 
able  from  selenium  dioxide  oxidation  of  norcamphor  according  to 


>  21 


22 


the  procedure  of  Alder.  A  related  procedure  Involved  the  forma¬ 
tion  of  the  sulfonyl  hydrazone,  23,  and  base  catalyzed  decomposition 
to  yield  the  diazoketone,  24,^®  which  It  was  felt  could  be  reduced 


without  difficulty  to  the  desired  product,  l8.  These  approaches, 
although  unsuccessful,  were  not  explored  In  depth  and  In  the  opinion 
of  the  authors  still  represent  approaches  worthy  of  further  effort. 

Our  lack  of  success  most  probably  can  be  attributed  to  the  poor 
quality  of  the  qulnone  we  obtained  from  the  selenium  dioxide  oxidation. 
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D.)  A  further  modification  of  the  basic  concept  of  functionalizing 
the  activated  methylene  of  norcamphor  with  a  reducible  nitrogen  con¬ 
taining  group.  Involved  the  formation  of  the  morpholine  enamlne,  25> 
treatment  of  25  with  nltrosyl  chloride  and  hydrolysis  to  the  oxlmlno 
ketone  21.  The  soundness  of  this  synthetic  approach  was  supported  by 


the  fact  that  during  our  investigation,  Metzger  reported  on  the 
addition  of  nltrosyl  chloride  to  enamines.^® 

Unfortunately,  In  our  hands  the  nltrosyl  chloride  addition  did  not 
take  the  desired  course.  We  were  never  able  to  isolate  the  desired 
oxlmlno  ketone,  21.  Again  our  attempts  to  produce  a  basic  product 
by  reduction  of  the  crude  reaction  mixture  were  unsuccessful.  It 
is  felt  .that  this  scheme  Is  worthy  of  a  more  determined  effort, 
since  so  new  an  approach  to  compounds  of  this  type  should  not  be 
passed  over  lightly.  This  possibility  will  definitely  receive 
further  consideration  In  our  laboratories  In  the  future. 


E.)  At  the  conclusion  of  this  contract  period,  we  were  considering 
the  Neber  reaction®®  as  a  possible  synthetic  tool  to  open  up  a  route 
to  the  amlnoketone,  28.  Treatment  of  norcamphor  with  hydroxylamlne 


1)  NaH  ^ 

2)  TsCl 


in  the  presence  of  excess  sodium  hydroxide  readily  afforded  the  oxime  26. 
The  0-tosylate,  27,  was  satisfactorily  synthesized  by  treatment  of  the 
oxime  anion  with  tosyl  chloride.®^  Whether  the  rearrangement  to  28 
will  occvir  on  treatment  with  alkoxlde  Is  still  speculative.  This  will 
be  explored  as  part  of  the  Lakeside  research  program. 


i 


12 


V/hlle  our  work  on  the  blcycllc  system  was  In  progress,  a  report 
appeared  in  the  literature  that  the  amlnomethyl  blcycllc  ketones, 
29,  were  active  analgetic  agents.  ^  This  prompted  an  expansion 


of  our  Investigation  to  Include  compounds  of  this  type  and  especially 
to  explore  the  associated  amlnoalcohols.  We  first  approached  these 
compounds  synthetically  through  the  formyl  derivative,  30,  which  was 
readily  obtair.wd  by  treatment  of  norcamphor  with  ethyl  formate  In 
ether  or  okelly  3  using  sodium  hydride  as  the  catalyst.  Reductive 


29 


amlnation  of  30  with  either  dlmethylamlne  or  dlbenzylamine  using 
hydrogen  and  a  platinum  catalyst  yielded  the  amlnoketones  29a  or 
29b  in  reasonable  yield.  A  more  convenient  route  to  these  compounds 
utilized  the  Mannlch  reaction  which  was  described  In  the  French 
Patent  literature^^  subsequent  to  our  Initial  Investigation.  The 
K, M-dimethyl  derivative,  29a,  was  prepared  via  both  procedures  and 
the  resulting  products  proved  to  be  Identical  in  every  respect  when 
compared  as  the  maleate  salts.  Our  original  stereochemical  assign¬ 
ment  for  the  amlnomethyl  group  as  being  exo  was  made  purely  on  the 
basis  of  the  established  thermodynamic  stability  relationship  for 
endo-exo  derivatives  of  this  type.  This  was  later  supported  by 
chemical  evidence  Involving  Huang-Minlon  reduction  of  29a  to  the 
knovm  exo-2-dimethylamlnomethylblcyclo[ 2.2.1 ]heptane 


Lithium  aluminum  hydride  reduction  of  29a  or  29b  led  to  a  mixture 
of  Isomeric  amlnoalcohols  In  which  the  trans  Isomers  predominated. 

The  Isomers  were  fortunately  readily  separated  by  fractional  distil¬ 
lation  and  completely  differentiated  by  hydrogen  bonding  studies  In 
the  infrared.  Those  compounds  In  which  the  hydroxyl  was  els  to  the 
exo-aminomethyl  group  exhibited  only  hydrogen  bonded  OH  which  was 
unaffected  by  dilution.  In  contrast,  the  trans  Isomers  exhibited 
both  free  and  bonded  OH  and  the  Intensity  of  the  free  OH  consistently 


f 
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Increased  on  dilution  (see  experimental  section  for  more  complete 
description  and  experimental  details) .  In  addition,  the  els  and 
trans  N,N-dlmethyl  derivatives,  ACC  7121-55  and  ACC  7121-57'  (Table  III), 
were  spectrally  analyzed  using  very  dilute  carbon  tetrachloride 
solution  in  a  high  resolution  grating  spectrophotometer.  Under  these 
conditions,  the  els  Isomer  exhibited  absorption  only  for  bonded  OH 
at  3.05m.  and  conversely  the  trans  Isomer  displayed  only  OH  absorption 
at  2.77m.. In  light  of  these  facts,  we  have  assigned  the  stereo¬ 
chemistry  indicated  for  the  amlnoalcohols  of  Table  III. 


Blcyclic  Aminoalcohols 


TABLE  III 


•HCl 


ACC 

7121 

Stereochemistry 
of  Hydroxyl 

Ri 

Ra 

m.p. °C 

35 

exo  ( cis) 

-CHs 

-CHa 

218-219® 

37 

endo  (trans) 

-CHs 

-CHa 

222-223® 

00 

endo  (trans) 

-CH30 

“CHajZi 

209-211® 

50 

i 

exo  ( cis) 

-CHs0 

-CHajZl 

200-203® 

I  42 

endo  (trans) 

-H 

254-255® 

46 

endo  (trans) 

-H 

-H 

245® 

->V/e  gratefully  acknowledge  the  assistance  of  Dr.  H,  Aaron,  Army  Chemical 
Center,  Edgewood  Arsenal,  who  carried  out  these  analyses. 
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Compounds  ACC  7121-'^2  and  ACC  7121-46  obviously  resulted  from 
successive  reductive  debenzylatlon  of  ACC  7121-48. 

It  Is  of  some  Interest  to  note  that  in  comparing  the  N,N-dlsubstl- 
tuted  isomers,  ACC  7121-35,  ACC  7121-37,  ACC  7121-48  and  ACC  7121-50, 
In  each  case  the  trans  isomer  >/as  the  higher  boiling  Isomer  and  the 
free  base  v;as  a  crystalline  solid  In  contrast  to  the  els  Isomer  where 
the  free  base  was  a  liquid. 

•The  tertiary  amlnoalcohols  listed  In  Table  ifl  were  converted  to  the 
corresponding  benzllate  esters  in  those  cases  where  sufficient  sample 
was  available.  One  exception  ^v'as  the  acetate,  ACC  7121-36,  which  was 
prepared  early  In  this  study  for  the  purpose  of  Investigating  Isomer 
separation  possibilities  by  VFC.  These  esters  are  listed  In  Table  IV. 


Blcycllc  Amlnoalcohol  Esters 
TABLE  IV 


>^<j^Acyl  ^ 

>rOH2-N'' 

'H 

•  HCl 

ACC 

Stereo¬ 

chemistry 

7121 

of  -OAcyl 

Acyl 

R 

m.p. “C 

40 

endo 
( trans) 

? 

If  f 

0  OH 

-CHa 

147-148® 

41 

exo 

(els) 

? 

-C-C-jZS 

n  T 

0  OH 

-CHa 

198-200® 

47 

endo 
( trans) 

0 

-C-C-jZi 

II  t 

0  OH 

-CH20 

210-211® 

55 

1 

endo 
( trans) 

II  1 

0  OH 

-H 

Free  Base 
123-124® 

56 

mixture 

-C-CHa 

II 

0 

-CHa 

169-170® 

15 


Tv.o  compounds,  ACC  7121-41  and  ACC  7121-47,  were  prepared  by 
tronoeGterlfication  of  methyl  benzilate.  Compound  ACC  7121-40 
was  prepared  from  dlphenylchloroacetyl  chloride  followed  by 
hydrolysis  as  described  earlier  In  this  report  for  the  amlnoborneol 
derivatives.  Reductive  debenzylation  of  ACC  7121-47  over  Pd/C 
afforded  ACC  7121-53  'without  difficulty.  It  was  unfortunate  that 
tine  v;as  not  available  for  the  preparation  of  sufficient  quantities 
of  the  els  aminoalcohol  corresponding  to  the  ACC  7121-47  to  allow 
preparation  of  the  corresponding  benzilate  ester  and  subsequent 
debenzilation  to  the  els  form  of  ACC  7121-53. *  The  acetate, 

ACC  7121-35,  was  prepared  using  acetic  anhydride  according  to  con¬ 
ventional  methods. 


Treatment  of  the  aminoketones  29a  and  29b  with  phenyl  llthl\iin 
afforded  a  convenient  route  to  the  series  of  phenylpropanol  amines 
listed  in  Table  IV.  These  compounds  bear  a  structural  relationship 
to  the  important  neurohormone,  norepinephrine,  and  It  was  felt  that 
they  might  be  of  Interest  in  modifying  the  action  of  this  Important 
agent . 


Phenylpropanol  Amines 
TABLE  V 


ACC 

7121 

buereo- 
Chemistry 
of  Hydroxyl 

R 

Salt 

m.p.'’C 

■ 

33 

i 

endo 
( trans) 

-CHs 

Maleate 

191-193" 

! 

j  34 

i 

1 

exo 

(els) 

-CHa 

Male ate 

139-141" 

58 

\ 

endo 
( trans) 

-CHa/ 

HCl 

133-136" 

not  submitted 
due  to  insuf¬ 
ficient  sample 

1 

exo 

(els) 

-CHajZJ 

HCl 

184-186“ 

56 

endo 

(trans) 

-H 

HCl 

229-230 " 

■  rV 
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The  isoraerlc  amlnoalcohols  from  29a  were  readily  separated  by 
selective  crystallization  of  the  trans  Isomer,  ACC  7121-53, 
from  Shelly  B.  The  els  Isomer  was  recovered  from  the  mother 
liquors  and  purified  as  the  maleate  salt. 

In  the  case  where  R  =  CH20,  the  major  product  was  the  trans  Isomer, 
ACC  7121-58,  which  was  separated  and  purified  as  the  hydrochloride 
salt.  The  els  Isomer  was  Isolated  only  In  amounts  sufficient  for 
identification  and  characterization. 


Classical  hydrogen  bonding  studies,  along  the  lines  described 
previously,  demonstrated  the  difference  in  the  Isomers  and  served 
to  esta.^llsh  their  configuration.  In  each  case,  the  assignments 
are  unambiguous  and  the  details  are  given  In  the  experimental 
section. 

Reductive  debenzylatlon  of  ACC  7121-58  afforded  In  high  yield  the 
primary  amine  ACC  7121-56. 


Treatment  of  29a  and  29b  with  hydroxylamine  afforded  the  correspond¬ 
ing  ketoxlmes,  ACC  7121-51  and  ACC  7121-52.  Conversion  of  ACC  7121-51 


29 


ACC  7121-51  R  =  CHa 
ACC  7121-52  R  =  CHa0 


ACC  7121-55 


to  the  methlodlde  salt  afforded  ACC  7121-55  which  by  virtue  of  Its 
being  a  o^uaternary  salt  of  an  amino  oxime  Is  related  to  the  well- 
kno'wn  muscle  relaxant  and  nerve  gas  (chollnest'erase  Inhibitor  type) 
antidote  2_PA[y[,  51. 


I® 

IH=NOH 
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COMlFIlDEimriAL 

Attempts  to  cause  the  elimination  of  the  trlmethylammonlum  group 
and  cyclization  of  ACC  7121-55  to  the  Isoxazollne,  32,  by  treat¬ 
ment  with  concentrated  ethanollc  sodium  hydroxide  solution  accord¬ 
ing  to  the  procedure  of  Z.  Kyi  and  W,  VJllson®'^  were  unsuccessful. 


ACC  7121-55 


OH" 

EtOH 

Atcenpts  to  prepare  0-acyl  derivatives  of  ACC  7121-51,  such  as  33, 
were  also  unsuccessful. 


Dlbenzo[ a, d Icycloheptene  Derivatives 

LAoat  potent  anticholinergic  and  antlhlstamlnic  agents  fit  a  rather 
general  structural  pattern  exemplified  by  figure  3^>  in  which  B 


alkyl-NC^ 


54 

represents  a  large  bulky  grouping,  alkyl  is  an  alkyl  chain  that  Is 
attached  to  B  through  an  ester,  ether,  amine,  or  carbon-carbon  bond, 
and  NC!  is  normally  a  tertiary  amino  group.  In  the  case  of  the  qul- 
nuclidyl  ester,  1,  of  this  report,  B  represents  the  benzlllc  acid 
moiety  and  we  felt  that  a  worth-while  variation  to  Investigate  would 
involve  changing  B  In  such  a  manner  that  the  basic  functional  features 
of  B  v;ere  altered  as  well  as  the  bonding  link  to  the  alkyl  chain. 

A  utility  claim  In  a  U.  S.  Patent^®  which  described  N,N-dlalkylamlno- 
alkyl  derivatives  of  10, ll-dihydro-5H-dlbenzo[a, d ]cycloheptene-5-amlne, 
35^  to  be  psychomlmetlc  agents  encouraged  us  to  utilize  the  dlbenzo-  . 


55 


-[a,d]cycloheptene  moiety  as  the  desirable  B  variant,.  Compounds 
In  v.'hlch  the  attachment  of  the  amlnoalkyl  chain  to  the  basic  ring 
systera  is  through  a  carbon-carbon  bond  are  well  documented  In  the 
literature  as  psychopharmacologlc  agents. 


Compounds  of  type  55  are  listed  In  Table  VI  and  were  prepared  by 
two  general  routes.  The  procedure  as  described  by  Bernstein  and 
Losce-2  involved  the  chloroalkyl  acylation  of  5-amlnodlbenzo- 
[ajd]cycloheptene,  56,  treatment  of  57  with  dlalkylamlne  and 
reduction  of  the  acylamlne,  58,  thus  produced  with  lithium  aluminum 
hydride  using  aluminum  chloride  as  a  catalyst.  We  found  this  to  be 


59 


58 


a  v.'orkable  procedure  for  the  preparation  of  the  compound  where 
R  =  methyl,  ACC  7121-25.  However,  when  R  was  cycllzed  Into  a 
piperazine  ring  so  that  the  terminal  basic  amino  group  was 
4-methyi-i-plperazlnyl,  ACC  7121-49,  three  attempts  to  cause 
tne  lithium  altunlnum  hydride  reduction  to  occur  were  unsuccessful. 


Thii  procedure  was  used  for  the  preparation  of  ACC  7121-51, 

ACC  7121-5'^  the  hydroxyethylpiperazlno  base  for  which  no 
ACC  nurrber  Is  assigned.  Difficulty  v;as  encountered  In  prepar¬ 
ing  salts  of  this  latter  corspound  and,  therefore,  when  It  was 
described  In  the  llterature^^  Investigation  ceased. 


V.'lth  roguru  to  ilCC  '.'121-5^,  It  Is  of  some  Interest  to  note  that 
this  hydrc.xyalkylamlne  Is  the  reaction  product  when  a  large  excess, 

(5  r.'.oles  arsine  to  1  mole  chloro  compound)  of  amine  Is  employed, 
then  the  reagents  are  In  equal  concentration,  the  ether,  ACC  7121-57, 
(Table  VII)  Is  the  only  product  Isolated. 


A;_th  one  exception,  ACC  712.1-21,  the  ethers,  42,  of  Table  VII  were 
prepared  by  treating  the  5-chloro  derivative,  4l,  with  the  appro¬ 
priate  basic  amlnoalcohol  following  the  procedure  described  by 


van  der  Stelt.^^ 


A.CC  7121-21  was  conveniently  prepared  by  converting  the  alcohol,  40, 
into  the  .^.Icoholate  anion  with  sodium  hydride  and  allowing  this  to 
reacr  v.lth  dimethylaminoethyl  chloride. 

The  amine alkylated  oximes  listed  in  Table  VIII  represent  an  extension 
ci  -Che  basic  investigations  Involving  the  dibenzo[a,d]cycloheptene 
s:'eeer.u  Tne  parent  oximes,  45,  were  prepared  from  the  corresponding 
k^senes-^"  according  to  the  procedure  described  by  Monro  et.  al.®* 
Tor  10,ll-dlhydro-5H-dibenzo[a,d]cyclohepten-5-one  oxime.  Amlno- 
alkylation  was  effected  by  converting  the  oxime  to  the  anion  with 


sodium  hydride  In  toluene  and  treatment  with  the  appropriate  amino- 
alkyl  halide. 


COMFIDiEMTIAL 


C0MFIDEOT1AL 

Dlbenzocyclohentene  Ethers 


TABLE  VII 


27 

CHa 

Mai eat e 

109-110® 

50 

0 

CHa 

Fumarate 

.HaO 

i65_i64® 

58 

Free 

Base 

112-115® 

57 

-C2H4NHCHa 

Maleate 

144-146® 

CONFroEMTHA’' 


0-1 


ACC 

7121 _ X _ ^ 

24  .CH2CH2-  H 

29  -CH2CH2-  H 

32  .CH2CH2-  H 

43  -CH2CH2-  H 

59  -CH2CHa-  H 

25  -CH=CH-  H 

39  -CH2CH2-  Cl 

44  -CHaCHa-  Cl 

45  -CHaCHa-  Cl 


i 


_H  197-200* 

-CaH4N(CH3)a  Pvunarate  143-144* 


-CaH4lQlCH3  Pumarate  195-196* 
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COKFIBEMTIAL  - 

The  0-carboethoxy  derivative,  ACC  7121-29,  was  prepared  by  treat¬ 
ment  of  the  oxime  with  ethylchloroformate  and  trlethylamlne  In 
benzene. 

The  Importance  of  metabolic  demethylation  In  the  formation  of 
In  vivo  biologically  active  metabolites  has  been  well  documented. 

The  desmethyl  derivative  of  ACC  7121-24  was  Judged  to  be  of  consider¬ 
able  Importance.  To  date,  all  synthetic  approaches  to  this  compound 
have  failed.  These  Include  selective  removal  of  the  N-benzyl  block¬ 
ing  group  In  ACC  7121-32,  as  well  as  more  basic  exploratory  synthetic 
approaches. 

One  aspect  of  our  program  concerning  the  chemistry  of  the  oximes, 43, 
Involved  using  these  compounds  as  Intermediates  to  the  5-ainlnodlbenzo- 
[a,d]cycloheptenes,  36.  Monroes  had  observed  that  lithium  aluminum 
hydride  reduction  of  10,ll-dlhydro-5H-dlbenzo[a, d]cyclohepten_5-one 
oxime  did  not  take  the  anticipated  course.  We  Investigated  this 
reaction  and  obtained  In  high  yield  a  solid  base  which  was  different 
than  the  5-amlno  derivative,  36. 


44 


Since  It  is  known  that  lithium  aluminum  hydride  can  perform  as  a 
Lewis  acid  and  that  Beckman  rearrangements  have  been  reported  for 
compounds  of  this  type,®®  we  felt  that  the  amine  44  was  a  reasonable 
structural  projection  for  the  product  obtained.  The  amine  44  was 
synthesized  following  the  procedure  of  Monro®®  and  determined  to  be 
Identical  to  the  llthlxun  altiminum  hydride  reduction  product  as  evi¬ 
denced  by  mixed  melting  point  and  Infrared  spectral  comparison. 
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Miscellaneous  Pro.jects 


The  most  Important  project  relating  to  this  program, but  not  dealing 
with  the  synthesis  of  new  compounds,  Involved  exploratory  experi¬ 
mentation  on  the  resolution  of  phenyl cyclopentylglycollc  acid. 


Initially,  the  experiments  were  concerned  with  attempts  to  modify 
the  molecule  by  use  of  an  appropriate  blocking  group  on  the  alcohol 
hydroxyl.  It  was  hoped  that  the  acid  derivative  thus  obtained  would 
be  more  readily  separated  Into  Its  optical  forms  using  an  appropriate 
resolving  amine. 


OH 


;ZS_C-C-0H 

II 
0 


45 


46 


Acetylation  was  accomplished  using  acetic  ar^ydrlde,  but  the  acetate, 
46,  would  not  form  an  ether  Insoluble  salt  with  optically  active 
a,-  ( a-napthyl )  ethylamlne . 

Attempts  to  Introduce  the  benzyl  grouping  using  benzyl  chloride  and 
sodium  hydride  on  the  methyl  ester  47  resulted  In  the  formation  of 
a  ketone  as  a  minor  reaction  product.  VPC  and  Infrared  spectral 


OH 


analysis  of  the  crude  product  obtained  suggested  that  phenylcyclo- 
pentyl  ketone,  48,  might  be  present.  An  r.uthentlc  sample  of  48  was 
prepared  for  these  studies.  None  of  the  desired  0-benzyl  derivatives 
could  be  isolated. 

An  alternate  synthetic  approach  Involved  the  preparation  of  the  chloro 
acid  chloride,  49,  treatment  with  benzyl  alcohol  and  base  catalyzed 
hydrolysis  of  the  resulting  ether  ester  50.  .However,  only  unchar- 
acterlzed  unsaturated  acids  were  obtained. 
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^5  PCls 


Cl 

0_C-COC1 


iZiCHgOH 


OCHsiZi 

jZ(-C-CO2CH20 


49 


50 


HgO/op" 


Unsaturated  Acid 


Limited  success  In  these  resolution  studies  was  realized  by  utilizing 
one  of  the  Ditran  isomers  which  was  prepared  from  optically  active 
pyrrolilyl  ...ethanol.  L-Pyroglutamlc  acid  was  converted  to  the  methyl 
ester  and  reduced  with  lithium  aluminum  hydride.  Alkylation  with 


ethyl  bromide  afforded  the  desired  amlnoalcohol  54.  Transesterlfylng 
with  methylphenyl cyclopentyl  glycolate  and  thermal  ring  expansion 
yielded  the  plperldyl  ester  5°.  This  compound,  on  fractional  crystal¬ 
lization  of  the  hydrochloride  salt  from  acetonitrile,  afforded  a  sharp 
melting  Isomer,  m.p.  251-252 ®C.  This  material  on  hydrolysis  afforded  a 
sample  of  optically  active  acid,  ag®  DM?  (-5.6®).  This  research  was 
not  pursued  beyond  this  stage  but  In  the  opinion  of  the  authors, 
represents  a  valid  approach  If  It  Is  desired  to  obtain  both  Isomers  of 
this  acid  In  pure  form. 


( 
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m-Benzyloxybenzoyl  Chloride 


This  compound  was  prepared  from  m-hydroxybenzolc  acid  following 
the  procedure  of  Cavalllto  and  Buck.®  The  Intermediate,  m-benzyl- 
oxybenzolc  add,  had  a  m.p.  of  123-126®C  and  was  obtained  from  the 
ester  In  90^  yield.  The  crude  acid  chloride  Isolated  from  the 
reaction  mixture  was  obtained  as  a  yellow-green  oil  and  was  used 
without  further  purification. 

Anal.  Calcd.  for  C14H11CIO2:  Cl,  14.58.  Pound:  Cl,  12.64. 


5-Qulnuclldyl  m-Benzyloxybenzoate  Hydrochloride,  ACC  7121-11 

A  solution  of  48.5  g.  (0.197  mole)  m-benzyloxybenzoyl  chloride  In 
200  ml.  chloroform  was  added  dropwlse  with  stirring  to  a  solution 
of  25.0  g.  (0.197  mole)  5-qulnuclldlnol  In  100  ml.  chloroform  and 
the  resulting  mixture  was  stirred  at  reflux  for  4.5  hours.  The 
solids  were  separated  by  filtration  from  the  hot  solution  and  the 
filtrates  were  evaporated  under  reduced  pressure.  The  oily  residues, 
64.1  g.  (84.5^),  crystallized  when  treated  with  anhydrous  ether 
yielding  54.4  g.  (46.7^)  of  product,  m.p.  l69-172°C.  Ten  grams  of 
this  solid  was  dissolved  In  Isopropanol,  treated  with  Darco,  filtered 
and  cooled.  The  solids  which  separated  were  collected  by  filtration, 
and  recrystalllzed  a  second  time  from  Isopropanol,  yielding  7*25  g., 
m.p.  l86-l88"C. 

Anal.  Calcd.  for  C21H24CINO3:  C,  67.46;  H,  6.47;  N,  5.75;  Cl,  9.48. 
Found:  C,  67.5;  H,  6.7;  N,  5.71;  Cl,  9.51. 


5-Qulnuclldyl-£-benzyloxybenzoate  Hydrochloride,  ACC  7121-9 
This  compound  has  been  prepared  by  two  methods. 

A.  A  mixture  of  6.85  g.  (O.05  mole)  5-qulnuclldlnol  and  2.4o  g. 

(0.05  mole)  50^  sodium  hydride  and  100  ml.  dry  toluene  was  stirred 
at  reflux  for  one  hour,  cooled  slightly  and  a  solution  consisting 
of  12.50  g.  (0.05  mole)  4-benzyl oxybenzoyl  chloride®  In  100  ml. 
dry  toluene  was  added  and  the  mixture  stirred  at  reflux  for  two 
hours  and  cooled.  The  Inorganic  solids  were  removed  by  filtration. 
The  filtrates  were  evaporated  under  reduced  pressure  and  the  residues 
solidified  yielding  17.6  g.  (104.0^^).  The  residues  were  dissolved  In 
ether,  filtered  through  a  Cellte  bed  and  acidified  with  anhydrous 
hydrogen  chloride.  Solids  formed  rapidly  and  were  collected  by 
filtration  and  recrystalllzed  from  Isopropanol  yielding  10.58  g. 
(28.4^)  m.p.  256‘’C. 


( 


Anal.  Calcd.  for  C21H24CINO3:  C.  67.46;  H.  6.47;  N,  5.75;  Cl,  9.48. 
Pound:  C,  67.05;  H,  7.O;  N,  5.7o;  Cl,  9.54. 
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3-Q,ulnuolldyl-E_-benzyloxybenzoate  Hydrochloride,  ACC  7121-9 

B.  This  procedure  was  essentially  Identical  to  that  described  for 
ACC  7121-11.  The  pure  product  obtained  In  26fo  yield  was  identical 
to  that  obtained  from  procedure  A. 


;?-Qulnuclldyl-o-hydroxybenzoate  Hydrochloride,  ACC  7121-5 

A  mixture  of  6.85  g.  (0.05  mole)  3-qulnuclldlnol,  2.4  g.  (0.05  mole) 
50^0  sodium  hydride  and  100  ml.  dry  toluene  was  stirred  and  refluxed 
for  one  hour  and  cooled  slightly,  7.8  g.  (0.05  mole)  £-hydroxybenzoyl 
chloride"^  In  25  ml.  toluene  was  added  dropwlse.  The  mixture  was 
stirred  at  reflux  for  two  hours,  cooled  and  the  Inorganic  salts 
removed  by  filtration.  The  filtrates  were  evaporated  to  dryness 
under  reduced  pressure  (11.5  g.),  and  dissolved  In  dry  ethyl  ether. 
Small  amounts  of  solids  were  filtered  off  and  the  filtrates  acidified 
with  anhydrous  hydrogen  chloride.  The  white  solids  which  formed 
were  collected  by  filtration  and  recrystalllzed  twice  from  hot  ethanol 
yielding  5.27  g.  (37.4^)  m.p.  266-267“C. 

Anal.  Calcd.  for  C14H18CINO3:  C,  59.26;  H,  6.59;  0,  16.91. 

Found:  C,  59-1;  H,  6.4;  0,  I6.9. 


5-Qulnuclldyl-m-hydroxybenzoate  Hydrochloride,  ACC  7121-6 

A  mixture  of  25.0  g.  (O.O6  mole)  5-1ulnuclldyl_m-benzyloxybenzoate 
hydrochloride,  250  ml.  methanol,  25  ml.  water  was  treated  under 
60  psl  hydrogen  at  4o®C  with  1.5  g.  10^  palladium  on  carbon  until 
the  uptake  of  hydrogen  ceased.  The  catalyst  was  removed  by  filtra¬ 
tion  and  the  filtrates  were  evaporated  under  reduced  pressure.  The 
tan  gum,  I7.6  g.,  (100.5^)  was  covered  with  afhhydrous  ether  and  the 
solids  v/hlch  formed  were  recrystalllzed  from  ethanol  yielding  6.8  g. 
(44.8^)  m.p.  245-247°C. 

Anal.  Calcd.  for  C14H18CINO3:  C,  59.26;  H,  6.59;  N,  4.93;  Cl,  12.49. 
Found:  C,  59.3;  H,  6.4;  N,  4.97;  Cl,  12.49. 


5-Qulnuclldyl-£-hydroxybenzoate  Hydrochloride,  ACC  7121-7 

This  vras  prepared  from  6.75  g.  (O.OI8  mole)  of  ACC  7121-9  according 
to  the  procedure  described  for  ACC  7121-6  yielding  2.9  g.  (55.8^) 
m.p.  259-26i°C. 

Anal.  Calcd.  for  C14H18CINO3:  C,  59.26;  H,  6.59;  0,  I6.9I. 

Found:  C,  59.2;  H,  6.5;  0,  I7.2. 


T 


3-Qulnuclldyl-3, ^^S-trlmethoxybenzoate  Hydrochloride,  ACC  7121-12 


5, 4,5_Trlmethoxyt)enzoyl  chloride®®  was  treated  with  5-qulnuclldlnol 
essentially  according  to  the  procedure  described  for  ACC  7121-11. 

The  pure  product  was  obtained  in  22^  yield,  m.p.  2l4-2l6®C. 

Anal.  Calcd.  for  C17H24CINO5:  C,  57.06;  H,  6.76;  N,  3.91;  Cl.  9.91. 
Found:  C,  57.0;  H,  7.O;  N,  3.90;  Cl,  9.93. 


3-Quinuclldyl-p-chlorophenoxyacetate  Hydrochloride,  ACC  7121-10 

£-Chlorophenoxyacetyl  chlorlde^°  was  converted  to  the  qulnuclldyl 
ester  according  to  the  procedure  described  for  ACC  7121-11.  The 
pure  product  was  obtained  in  51/^  yield,  m.p.  199-201®C. 

Anal.  Calcd.  for  CisHigClaNOa:  C,  54.23;  H,  5.77;  N,  4.22;  Cl,  21.35. 
Found:  C,  54.0;  H,  6.2;  N,  4.22;  Cl,  21.93. 


3-Qulnuclldyl  Phenylacetate  Hydrochloride,  ACC  712I-I8 

A  mixture  of  24.6  g.  (0.15  mole)  ethyl  phenylacetate, 19. 0  g. 

(0.15  mole)  3-qulnuclldlnol  and  4.36  g.  aluminum  Isopropoxlde  was 
stirred  under  80  mm.  pressure  at  120 for  one  hour  and  at  150®C 
for  tv;o  additional  hours.  Fifty  ml.  of  saturated  sodium  chloride 
solution  was  added  to  the  reaction  mixture.  White  solids  formed 
and  were  removed  by  filtration.  The  filtrates  were  thoroughly 
extracted  with  ethyl  ether  and  back  extracted  with  6n  hydrochloric 
acid.  The  ether  layers  were  discarded  and  the  aqueous  extract 
saturated  with  sodium  bicarbonate.  The  pH  was  adjusted  to  10  with 
potassium  carbonate  and  the  solution  extracted  several  times  with 
ethyl  ether.  The  organic  phases  were  dried  over  anhydrous  potassium 
carbonate,  filtered  and  acidified  carefully  to  pH  5  with  ethereal 
hydrogen  chloride.  White  solids  formed  rapidly  and  were  collected 
by  filtration  yielding  27.4  g.  of  product,  m.p.  l62-l64°C.  The 
solids  v;ere  recrystallized  from  hot  acetonitrile  (100  ml.),  treated 
v.'ith  Darco,  filtered  and  cooled.  The  solids  we^'C  collected  by 
filtration  yielding  12.5  g.  (29.6^),  m.p.  l80-l8l®C. 

Anal .  Calcd.  for  C15H20CINO2;  C,  63.92;  H,  7.15;  N,  4.97;  Cl,  12.58. 
Found:  C,  63.92;  H,  7. 11;  N,  5.05;  Cl,  12. 70. 


3-Qulnuclidyl  Lactate,  ACC  712I-I 

A  mixture  of  I7.7  g.  (O.15  mole)  redistilled  ethyl  lactate,  19.2  g. 
(0.15  mole)  3-qulnuclldlnol,  150  ml.  dry  toluene  and  3.0  g.  alumlnvim 
Isopropoxlde  were  refluxed  with  stirring  for  three  hours.  The  reaction 
mixture  was  then  heated  In  an  oil  bath  at  120  **0  under  80  mm.  pressure 
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i''or  one  hour.  The  oily  resldue.‘5  were  extracted  from  a  saturated 
sodium  chloride  solution  vilth  ether.  The  ether  extracts  v;ere 
acidified  with  ethereal  hydrogen  chloride  and  an  oil  separated. 

The  residue,  after  decanting  the  ether,  was  dissolved  In  30  ml. 
hot  isopropanol  and  diluted  with  ether  to  the  cloud  point. 

Unreacted  3-<lulnuclldlnol  precipitated  as  the  hydrochloride  salt 
and  v/as  removed  by  filtration.  The  filtrates  were  evaporated 
under  reduced  pressure  and  dissolved  In  a  mixture  of  25  ml.  ethyl 
acetate  and  25  ml.  acetonitrile  affording  an  additional  quantity 
of  3_qulnuclidlnol  hydrochloride  which  was  removed  by  filtration. 

The  filtrates  were  then  evaporated  under  reduced  pressure  and  the 
residue  converted  to  the  free  base.  The  base  was  distilled  through 
a  short  still  head  under  reduced  pressure  yielding  2.8  g.  of  product, 
b.p.  95°C  (0.02  mm.).  The  distillate  solidified  on  standing, 
m.p.  73-76*0. 


Anal .  Calcd.  for  C10H17NO3:  C,  60.29;  H,  8.60.  Found: 
h7~B'.6i. 


c,  60.47; 


Methyl  Atrolactate 

A  mixture  of  39.8  g.  (0.24  mole)  atrolactlc  add,"*®  240  ml.  methanol 
and  12  ml.  concentrated  sulfuric  acid  was  stirred  at  reflux  for  12 
hours,  cooled,  and  diluted  v^l'ch  an  equal  volume  of  water.  This  solu¬ 
tion  was  saturated  with  a  mixture  of  sodium  bicarbonate  and  sodium 
chloride  and  extracted  with  three  250  ml.  portions  of  ethyl  ether. 

The  organic  phases  were  dried  over  anhydrous  magnesium  sulfate, 
filtered  and  the  ether  distilled  off  through  a  10"  colmn.  The 
residues  v/ere  fractionated  through  a  5"  column  under  reduced  pressure 
yielding  36.53  g.  (84.5^),  b.p.  119-120“C  (10  mm.). 

An^.  Calcd.  for  C10H12O3:  Sap.  Eq.  180.I9.  Found:  Sap,  Eq,  l8l,9. 


3-Qulnuclldyl  Atrolactate  Hydrochloride.  ACC  7121-4 

A  mixture  consisting  of  l8.5  g.  (0.1  mole)  methyl  atrolactate, 

12.7  g.  (0.1  mole)  3-quinuclldlnol,  2.0  g,  aluminum  Isopropoxide 
and  100  ml.  dry  toluene  was  stirred  at  reflux  for  three  hours; 
and  then  heated  In  an  oil  bath  at  120 °C  under  80  mm.  pressure  for 
one  hour.  The  cooled  reaction  mixture  was  dissolved  In  50  ml. 
v'ater  and  extracted  with  ethyl  ether.  The  ether  extracts  were 
dried  over  anhydrous  potassium  carbonate,  filtered,  and  acidified 
with  ardnydrous  hydrogen  chloride.  The  ether  was  decanted  from 
the  yellov;  oils  which  formed,  the  oil  was  dissolved  In  20  ml.  warm 
Isopropanol,  diluted  to  the  cloud  point  with  ether,  and  allowed 
to  crystallize.  The  solids  were  collected  by  filtration,  combined 
v/ith  previously  prepared  material  (6.15  g.  total),  dissolved  In 
5S0  ml.  hot  acetonitrile,  treated  with  Darco,  filtered  and  allowed 
to  cool.  The  resulting  solids  were  collected  by  filtration  and 
dried  yielding  2.3  g.,  m.p.  244-245 ®C. 

Anal.  Calcd.  for  Ci6H22ClN03:  C,  61.63;  H,  7. 11.  Found:  C,  6l.4; 

H,  7.2. 
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COMFIDENTIAL 

Methyl-2, 2-dlphenyl  Hydracrylate 

To  a  23.5  G,  (0.36  mole)  sample  of  freshly  cleaned  and  prepared 
zinc  dust  ^//ashed  consecutively  v;lth  2^j  hydrochloric  acid,  water, 
absolute  ethanol,  acetone,  ethyl  ether  and  rigorously  dried)  was 
added  a  mixture  of  5^.7  g.  (0-3  mole)  of  benzophenone,  45.9  g. 

(0.3  mole)  m.ethyl-a-bromoacetate  and  80  ml.  of  dry  benzene  In  a 
dropwlse  fashion  with  stirring.  l\hen  the  addition  was  one  fourth 
complete,  the  mixture  v;as  warmed  to  reflux  on  a  steam  bath.  When 
the  addition  was  one  third  complete,  the  reaction  became  exceedingly 
exothermic  and  the  heat  source  was  removed  until  the  vigorous  reaction 
had  subsided.  The  addition  was  then  completed  while  maintaining 
reflux  by  the  addition  of  heat.  Periodically  during  the  addition 
the  reaction  became  exothermic  at  which  time  the  heat  source  was 
removed.  VJhen  the  addition  was  complete,  an  additional  20  ml. 
dry  benzene  was  added  to  the  heavy  pale  gray  slurry  and  the  mixture 
was  stirred  at  reflux  for  one  hour.  After  cooling  to  room  tempera¬ 
ture,  the  mixture  was  hydrolyzed  by  the  addition  of  150  ml.  of  20^ 

Ice  cold  sulfuric  acid  solution.  An  additional  150  ml.  of  benzene 
was  added  to  dissolve  the  partially  precipitated  product  and  the 
mixture  v/as  transferred  to  a  separatory  funnel  and  the  layers 
separated.  The  aqueous  phase  was  washed  twice  with  50  ml.  portions 
of  benzene.  The  combined  benzene  extracts  were  washed  twice  with 
30  ml.  portions  of  20^  sulfuric  acid,  with  25  ml.  of  lO^i;  sodium 
carbonate  solution  and  finally  with  25  ml.  portions  of  water.  After 
drying  over  anhydrous  magnesium  sulfate  overnight,  the  benzene  was 
removed  under  reduced  pressure  leaving  a  pale  yellow  solid,  65.5  g. 
{Q5.3fo),  m.p.  100-101°C. 

Anal .  Calcd.  for  CieHieOa:  C,  74.98;  H,  6.30;  Sap.  Eq.,  256.29. 

Pound:  C,  75.15;  H,  6.22;  Sap.  Eq.,  265.4. 


_g,_3-Diphsnyl-p__hydroxyproplonlc  Acid 


A  mixture  of  25.6  g.  (1.0  mole)  methyl-2, 2, -diphenylhydracrylate, 
11.2  g.  (0.2  mole)  potassiura  hydroxide  and  250  ml.  methanol  and 
1  ml.  v:ater  was  stirred  at  reflux  for  4  hours.  The  solution  was 
evaporated  to  dryness,  the  residues  dissolved  In  300  ml.  water  and 
acidified  with  25  ml.  concentrated  hydrochloric  acid.  The  white 
solids  V7hlch  formed  were  collected  by  filtration  and  dried  yield¬ 
ing  20.5  g.  (84.55^),  m.p.  220°C. 

Anal .  Calcd.  for  C15H14O3:  C,  7^-35;  H,  5- '-2;  N.E.  242.2. 

Found:  C,  7^.^0;  H,  5.7^;  N.E.,  255.3. 


3-Qulnuclldyl  _g,j-Dlphenyl-^-hydroxyproplonate  Hydrochloride,  ACC  7121-8 

To  a  suspension  of  5.8  g.  (0.15  mole)  sodium  amide  In  300  ml.  liquid 
arnnonla  was  added  a  solution  of  12.7  g.  (O.O75  mole)  3-qulnuclldyl 
acetate^^  in  50  ml.  anhydrous  ether,  followed  Immediately  by  a  solution 
of  13.7  g.  (0.075  mole)  benzophenone  In  50  ml.  of  anhydrous  ether.  The 
mixture  was  stirred  for  fifteen  minutes  and  then  quenched  by  the  addition 
of  16  g.  (0.300  mole)  solid  ammonium  chloride.  The  ammonia  was  eva¬ 
porated,  the  residue  dissolved  In  50  ml.  water,  extracted  Into  ether, 
and  the  extracts  were  dried  over  magnesium  sulfate.  The  dry  ether 
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solution  was  acidified  with  ethereal  hydrochloric  acid.  The  gummy 
solid  Vv’as  Isolated  by  decantation,  triturated  In  hot  ethyl  acetate, 
and  collected  by  filtration  yielding  7.7  g.  (26.5^),  m.p.  2l8-219®C. 
Rccrystalllzatlon  from  ethanol  afforded  6.45  g.  of  product,  m.p.  243®C. 

Anal.  Calcd.  for  C22K26CINO3:  C,  68.12;  H,  6.75.  Pound:  C,  68. I8; 
HPt.o6. 


5-Qulnuclidyl  oi-Bromophenylacetate  Hydrobromide,  ACC  7121-13 

A  solution  of  12.7  g.  (0.1  mole)  3-oulnuclldinol  In  100  ml.  chloro¬ 
form  v;as  added  drepwise  with  stirring  to  a  solution  of  27.8  g. 

(0.1  mole)  c-bromophenylacetylbror.ide^-'^  in  100  ml.  chloroform  and 
the  resulting  mixture  stirred  at  reflux  for  3.5  hours.  The  solids 
xmleh  formed  were  removed  by  filtration  and  the  filtrates  evaporated 
under  reduced  pressure.  The  residues  were  dissolved  In  acetone  and 
the  solids  X'/hlch  formed  rapidly  were  collected  by  filtration  yielding 
9.9  g.  (25/1),  m.p.  183-185°C. 

Anal.  Calcd.  for  Ci5Hi9Br2N0;  C,  44.46;  H,  4.73;  N,  3.46;  Br,  39.45. 
Found:  C,  44.7;  H,  4.9;  N,  3.52;  Br,  39.37. 


3-Qulnuclidyl  Acetoacetate  Hydrochloride,  ACC  7121-14 

A  mixture  consisting  of  12.7  g.  (0.1  mole)  of  3-hydroxyqulnuclidlne 
and  65.1  g.  (0.5  mole)  of  ethyl  acetoacetate  was  heated  on  a  steam 
bath  for  three  hours.  The  mixture  v;as  then  heated  under  vacuum  to 
remove  ethanol  and  excess  ethyl  acetoacetate.  The  residue  (20.5  g.) 
wac  dissolved  in  100  ml.  ether  and  upon  acidification  with  ethereal 
hydrochloric  acid  a  guriimy  solid  formed.  The  ether  was  removed  by 
decantation  and  the  residue  v.'as  dissolved  In  100  ml.  hot  ethyl 
acetate.  Cooling  afforded  a  solid  v.hich  was  collected  by  filtration 
yielding  17.4  g.  (72. 0?^),  m.p.  177-178 °C. 

Anal.  Calcd.  for  CnHisClNOa:  C,  55.54;  H,  7.35.  Pound;  C,  55.52; 
H,  7.51. 


5-Q,uinuclldyl  Benzoylacetate  Hydrochloride,  ACC  712I-I5 

A  mixture  consisting  of  12.7  g.  (0.1  mole)  3-hydroxyqulnuclldine 
and  77  g.  (0.4  mole)  ethyl  benzoylacetate  was  heated  on  a  steam 
bath  for  three  hours.  The  mixture  was  heated  under  vacuum  to 
remove  ethanol  and  excess  ethyl  benzoylacetate. 

The  residue  (34  g.)  was  dissolved  in  200  ml.  ether  and  acidified 
x.ith  ethereal  hydrochloric  acid.  Tae  ether  was  removed  by  decanta¬ 
tion  and  the  residue  was  dissolved  in  I75  ml.  hot  ethyl  acetate. 
Cooling  afforded  a  solid  which  was  collected  by  filtration  yielding 
6.05  g.,  m.p.  158-159°C. 

Anal.  Calcd.  for  CieHaoClNOa:  C,  62.03;  H,  6,50;  Pound:  C,  62.22; 

Kr^.70. 


3-QuinucllQyl  j^-Hydroxybutyrate  Hydrochloride,  ACC  7121-16 


A  mixture  consisting  of  6A  g.  (0.03  mole)  5_qulnuclldyl  aceto- 
acetate  hydrochloride,  0.3  g.  platinum  oxide  and  100  ml.  ethanol 
was  placed  in  a  Parr  hydrogenator  and  heated  to  50 ®C  under  60  psl 
hydrogen  for  two  hours.  The  catalyst  was  filtered  off  through 
Celite,  and  the  filtrate  evaporated  to  dryness.  The  residue, 

6.05  g.  (m.p.  150-153 °C),  v;as  recrystallized  from  isopropanol 
yielding  3.6  g.,  m.p.  155-156°C. 

Anal.  Calcd.  for  CnHscClNOa:  C,  52.89;  H,  8.0?.  Found:  C,  52.59; 

H,  7'.  82. 


2-Qulnuclldylmethanol^° 


To  a  suspension  of  2.6  g.  (O.O67  mole)  lithium  aluminum  hydride  in 
50  .  .  _\„hydrof uran  v;as  added  12.3  g.  (O.O67  mole)  ethyl-2_ 

-culnuclidyl  carhoxylate®  in  50  ml.  tetrahydrofuran  and  the  mixture 
stirred  at  reflux  for  three  hours.  The  excess  hydride  was  decom¬ 
posed  by  the  addition  of  3  ml.  v:ater  and  the  complex  was  decomposed 
with  17  ml.  ^Q^/o  potassium  hydroxide.  The  inorganic  salts  were 
removed  cy  flltr*ation  and  filtrates  dried  over  anhydrous  potassium 
caroonats.  The  product  was  distilled  under  reduced  pressure  yield¬ 
ing  7.2  g.  (76. 5p),  b.p.  120-121°C  '  mm.),  of  product  v^hlch 

slowly  crystallized. 

Anal.  Calcd-  for  CsHisNO;  C,  68.0-^;  H,  10 .7I;  N,  9.92.  Pound: 

C,  66.25;  10.97;  N,  9.75. 


2-Q,uinuclidylmethanol  Hydrochloride 

An  euhereal  solution  of  2.0  g.  above  base  was  acidified  with  anhydrous 
hydrogen  chloride  and  the  solids  collected  by  filtration.  Recrystal¬ 
lization  from  acetonitrile  yielded  1.75  g.  {70.0^),  m.p.  321-322°C, 
of  the  desired  salt. 

Anal.  Calcd.  for  CsHiaClKO:  C,  5^.07;  H,  9.15;  N,  7.88;  Cl,  19.95. 
Found:  c,  53.7^;  H,  9.27;  7.75;  Cl,  20.09. 


2-Cuir.uclidylmethyl  Benzllate  Hydrochloride,  ACC  712I-I7 

A  mixture  of  5.0  g.  (0.0355  mole)  2-qulnuclidylmethanol,  8.6  g. 
(0.0355  mole)  methyl  benzllate,  250  ml.  n_heptane  and  a  freshly^ 
prepared  solution  of  0.1  g.  sodium  in  5  ml.  methanol  was  stirred 
at  reflux  as  7.8  ml.  methanol  distilled  off  and  was  collected  in 
a  Lean-Stark  separator.  The  reaction  mixture  was  filtered  warm 
and  the  filter  bed  v/ashed  with  chloroform.  The  organic  filtrates 
v/ere  washed  twice  v/ith  50  ml.  portions  of  water  and  dried  briefly 
over  ai-taydrous  potassium  carbonate.  The  solvent  was  evaporated 
under  reduced  pressure.  The  7.2  g.  yellow  solids  remaining  were 
dissolved  in  ethanol  and  acidified  with  anhydrous  hydrogen  chloride. 
The  solids  which  precipitated  were  collected  by  _  ' ' tratlon  and 
recrystallized  from  acetonitrile  yielding  5.0  g.  (36.5^)  of  product, 
m.p.  262®C. 
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Anal.  Calcd.  for  CaaH-eClNOs:  C,  68.12;  H,  6.75;  N,  5.6l;  Cl,  9.1^. 
l?3und:  C,  68.24;  H,  6.74;  N,  3.6l;  Cl,  9.27. 


d, l_a_lsonltrosocamphor 


To  a  mixture  of  54.0  g.  (1.0  mole)  sodliun  methoxlde  In  100  ml.  ethyl 
ether  at  -10"C,  a  solution  of  152.2  g.  (1.0  mole)  d, 1-camphor,  117.2  g. 
(1.0  mole)  Isoamylnltrlte  (freshly  distilled)  and  550  ml.  ethyl  ether 
was  added  with  stirring.  The  resulting  mixture  was  stirred  at  0®C  for 
one  hour,  then  at  25*C  overnight.  The  mixture  was  poured  Into  300  g. 
Ice-water  and  the  organic  layer  was  separated.  The  aqueous  extract  was 
washed  twice  with  100  ml.  ether  and  neutralized  with  6o  g.  (l.O  mole) 
glacial  acetic  acid.  The  oily  portions  were  extracted  Into  ether  and 
the  dried  extracts  were  evaporated  under  reduced  pressure.  The  residues 
were  diluted  with  400  ml.  Skelly  B  and  the  solids  collected  by  filtra¬ 
tion  yielding  63.0  g.  (34.8^)  of  product,  m.p.  108-110 °C. 


d,  l_-o^- Amlnocamphor  ^  ^ 


To  a  stirred  mixture  of  120  ml.  30^  sodium  hydroxide,  120  ml.  water 
and  27.0  g.  (0.15  mole)  ^^_a-lsonltrosocamphor  was  added  36. 0  g. 
(0.56  mole)  20  mesh  granulated  zinc  and  the  resulting  mixture  was 
stirred  at  20-25‘’C  for  three  hours  and  filtered  through  Cellte. 

The  organic  portions  were  extracted  Into  ethyl  ether  and  dried. 

The  above  prepared  d,l^-a-amlnocamphor  was  used  at  once,  no  product 
was  Isolated >due  to  Its  Instability. 


d ,  l^-tt-Amlnoborneol 


d, 1-a-Isonltrosocamphor  (4o  g.)  was  reduced  according  to  the  above 
procedure  and  the  crude  amlnocamphor  thus  obtained  was  used  without 
purification. 

To  a  suspension  of  25.2  g.  (1.10  mole)  sodium  sand  In  100  ml.  anhydrous 
ethyl  ether  was  added  the  above  filtered  ether  solution  of  d,  l^-tt-amlno- 
camphor  followed  by  the  dropwlse  addition  of  300  ml.  water  at  such  a 
rate  as  to  cause  brisk  reflux.  After  all  of  the  sodium  had  reacted, 
the  mixture  was  stirred  for  1.25  hours  and  the  layers  separated.  The 
aqueous  layer  was  washed  twice  with  100  ml,  ether,  the  combined  ether 
layers  were  dried,  filtered  and  acidified  with  ethereal  hydrogen 
chloride.  The  white  solids  vdilch  formed  were  collected  by  filtration 
and  dried.  The  solids  were  dissolved  In  water,  saturated  with  sodium 
hydroxide  and  the  organic  fraction  extracted  Into  ether.  The  dried 
ether  extracts  were  filtered  and  evaporated  under  reduced  pressure 
yielding  30, 8l  g.  (82.7J^)  of  product.  A  5.4  g.  sample  was  further 
purified  by  sublimation  yielding  5.0  g.  of  pure  product,  m.p.  l82-l83*C. 
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^l^-tt-Amlnoborneol  Hydrochloride 

An  ethereal  solution  of  4.0  g.  (0.0236  mole)  ^1-a-amlnoborneol 
was  acidified  with  ethereal  hydrogen  chloride.  The  solids  were 
collected  by  filtration  and  recrystalllzed  from  800  ml.  hot  ethyl 
acetate  to  which  a  small  amount  of  ethanol  was  added.  Upon  cool¬ 
ing,  a  crystalline  solid  separated  which  was  collected  by  filtra¬ 
tion.  The  filtrates  were  evaporated  and  more  solids  collected. 

The  combined  solids  were  slurried  in  hot  acetone  and  collected  by 
filtration  yielding  3.0  g.  (62.0^)  of  product,  m.p.  285‘’C. 

Anal.  Calcd.  for  CxoHaoClNO:  C,  58.39;  ' H,  9.80;  Cl,  17.23;  N,  6.8l. 
F5und;  C,  58.26;  H,  9.63;  Cl,  17.43;  N,  6.69. 


d^j^-^-Amlnoborneol 

^l^_a_Isonitrosocamphor  (27. 0  g.,  O.15  mole)  was  reduced  according 
to  the  above  described  procedure  and  the  crude  amlnocamphor  thus 
obtained  was  used  without  further  purification. 

To  a  suspension  of  6.0  g.  (0.15  mole)  llthliam  aluminum  hydride  in 
100  ml.  tetrahydrofuran  was  added  the  above  prepared  ether  solution 
of  d,l_-a-amlnocamphor  and  the  resulting  mixture  was  reflvixed  for 
two  hours.  The  excess  hydride  was  decomposed  with  5  ml,  water  and 
the  complex  was  hydrolyzed  with  15  ml.  (4oj^)  potassium  hydroxide 
solution.  The  Inorganic  salts  were  removed  by  filtration  and  the 
dried  organic  filtrates  were  evaporated  under  reduced  pressure. 

The  resulting  residues  (23.0  g.)  were  triturated  under  Skelly  B 
and  collected  by  filtration  yielding  12.0  g.  (47.4^)  of  product, 
m.p.  170-171*0. 

Anal.  Calcd.  for  CioHisNO:  C,  70.94;  H,  11.31;  N,  8.37.  Found; 

C,  70.45;  H,  11.31;  N,  8.48. 


d,l-a-N-Methylamlnoborneol 


A  mixture  of  25.4  g.  (0.15  mole)  d,l-a-amlnoborneol,  22.3  g.  (0.30 
mole)  ethyl  formate  and  25  ml.  ethanol  was  refluxed  for  two  hours 
and  the  solvents  removed  under,  reduced  pressure  leaving  29.2  g. 

(99.5^),  of  residue.  The  residue  was  dissolved  In  150  ml.  tetra¬ 
hydrofuran  and  added  to  a  stirred  suspension  of  11.4  g.  (0.30  mole) 
llthlxim  aluminum  hydride  In  100  ml,  tetrahydrofuran.  The  resulting 
reaction  mixture  was  stirred  at  reflux  for  four  hours.  The  excess 
hydride  was  decomposed  with  6  ml.  water  and  the  complex  was  hydrolyzed 
with  25  ml.  (4oj6)  potassium  hydroxide  and  the  Inorganic  salts  removed 
by  filtration.  The  filtrates  were  dried  over  anhydrous  potassium  car¬ 
bonate  and  after  removing  the  solvents  under  reduced  pressure,  the 
residue  was  distilled  yielding  22.05  g.  (80.5^)#  b.p.  99-100*0  (1.2  mm.). 

Anal.  Calcd.  for  CiiHaiNO;  N,  7.64.  Pound;  N,  7.55. 
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d, N-Dlmethylamlnoborneol . 

A  mixture  of  21.0  g.  (0.115  mole)  d,l-^-methylaminoborneol  and 
17.0  g.  (0.250  mole)  ethyl  formate  was  heated  In  an  autoclave 
at  10p®C  for  two  hours.  At  the  end  of  this  time,  the  mixture 
had  a' pH  of  7*5.  The  solvents  were  removed  under  reduced  pres¬ 
sure,  the  residues  were  dissolved  In  100  ml.  tetrahydrofuran  and 
added  to  a  suspension  of  8.5  g.  (0.0224  mole)  lithium  aluminum 
hydride  In  100  ml.  tetrahydrofuran.  The  mixture  was  stirred  at 
reflux  for  four  hours.  The  excess  hydride  was  decomposed  with 
5  ml.  water  and  the  complex  destroyed  with  16  ml.  4o^  potassivun 
hydroxide  solution.  The  inorganic  salts  were  removed  by  filtra¬ 
tion  and  the  filtrates  dried  over  anhydrous  potassium  carbonate. 

The  solvents  were  removed  by  distillation  and  the  residues  distilled 
under  reduced  pressure  yielding  I7.65  g.  (77*75^)  of  product,  b.p. 
85-85‘*C(0,5  mm.)  which  partially  solidified  on  standing. 

Anal.  Calcd.  for  C12H23NO:  N,  7*10.  Pound;  7*10. 


dj  l-g-N,  N-Dlme'thylamlnoborneol  Hydrochloride 

The  above  base  (5.9^  g.>  0.02  mole)  was  dissolved  In  ethyl  ether 
and  acidified  with  ethereal  hydrochloric  acid.  The  solids  were 
collected  by  filtration  and  purified  by  recrystallization  from 
acetone  yielding  4.45  g.  of  product,  m.p.  268®C.  A  further 
crystallization  of  2.0  g.  from  500  ml.  hot  acetonitrile  yielded 
1.1  g.  of  pure  product,  m.p.  280 “C. 

Anal.  Calcd.  for  C12H24CINO:  C,  61.65;  H,  10.55;  N,  5.99. 

Pound;  C,  6l.02;  H,  10.51;  N,  6.40. 

d-g-N, N-Dlmethylamlnoborneol 

A  mixture , consisting  of  16.9  g.  (0.10  mole)  ^-a-aminoborneol,  19.7  g. 
(0.58  mole)  (88^)  formic  acid  and  9.5  g.  (0.12  mole)  (57^)  formaldehyde 
was  refluxed  for  five  hours.  To  the  above  solution  was  added  10  ml. 
concentrated  hydrochloric  acid  and  then  the  mixture  was  evaporated 
to  dryness  under  vacuum.  The  residue  was  dissolved  In  100  ml.  water, 
saturated  with  sodium  hydroxide  and  the  oil  was  extracted  Into  ether. 
Extracts  were  dried  over  potassium  carbonate,  and  the  product  was 
collected  by  distillation,  b.p.  107-109“C  (4.5  mm.),  reported  259-26l®C 
atmospheric  pressure.®"*  Wt,  12.5  g.  (62.5^). 

Anal.  Calcd.  for  Ci2H23N0;  N,  7. 10.  Pound;  N,  7*07. 


^  l_-^-N-Methylamlnoborneol 


This  compound  was  prepared  by  the  same  procedure  as  used  for  ^1-a-N- 
-methylamlnoborneol  as  reported  previously  in  85f6  yield,. b.p.  95^99*t(2.5inni' 


s 
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^  1-6-N,  N-Dlmethylamlnoborneol 

This  compound  was  prepared  by  the  procedure  described  for  d,l_-a- 
-N,N-dlmethylamlnoborneol  In  89$^  yield,  b.p.  70-78®C  (0.07  mm, f. 

Anal.  Calcd.  for  CiaH23N0:  N,  7.10.  Pound:  N,  7,06. 


1.7.7-Trlmethyl-endo~2-benzllyloxy-endo-3..(N.N-dlmethylamlno)- 
blcyclot2.2.1 Jheptane  Hydrochloride,  ACC  7121-20 

A  mixture  consisting  of  6. 71  g.  (0.034  mole)  of  d,l^-P-N,N-dlmethyl- 
amlnoborneol  and  l.o3  g,  (0.034  mole)  5056  sodium  hydride  In  150  ml. 
dry  toluene  was  stirred  and  refluxed  for  two  hours.  The  reaction 
mixture  was  cooled  to  35*0 and  a  solution  of  9.06  g.  (0.034  mole) 
£L-chlorodlphenylacetyl  chloride  In  50  ml.  dry  toluene  was  added  all 
at  once,  and  the  resulting  mixture  was  stirred  at  reflux  for  three 
hours.  After  cooling  60  ml.  (5^)  sodium  bicarbonate  solution  was 
added  with  stirring,  the  toluene  layer • separated  and  washed  with 
an  additional  25  ml.  of  sodium  bicarbonate  solution.  After  drying 
over  anhydrous  pntasslum  carbonate,  the  solution  was  filtered  and 
evaporated  under  reduced  pressure  leaving  14.3  g.  (103.0^)  of  an 
oily  residue  which  was  suspended  In  hot  water  and  acidified  with 
6n  aqueous  hydrochloric  acid.  The  aqueous  acid  was  decanted  from 
the  gummy  residues  which  crystallized  when  they  were  covered  with 
ethyl  acetate.  The  solids  were  collected  by  filtration  yielding 
5.05  g.  (55.3/^)  of  product,  m.p.  28l-282“C.  The  solids  were 
recrystalllzed  from  75  ml.  hot  acetonitrile  yielding  2.6  g,  (16,156) 
of  pure  product,  m.p.  284-285 ®C. 

Anal.  Calcd.  for  C28H34CINO3:  C,  70.35;  H,  7.90;  N,  5.15;  0,  10. 81. 
Found:  C,  70.7;  H,  8.1;  N,  3.17;  0,  11.39. 


l,7,7-Trlmethyl-2-exo-hydroxy-3-exo-amlnoblcyclo[2.2.1  Iheptane 


A  solution  of  36.0  g,  (0.20  mole)  d, a_lsonltrosocamphor  In  150  ml, 
tetrahydrofuran  was  added  dropwlse  to  a  stirred  suspension  of  20.0  g. 
(0.50  mole)  lithium  alumlnm  hydride  In  200  ml,  tetrahydrofuran  and 
the  resulting  mixture  was  stirred  at  reflux  for  four  hours.  The  excess 
hydride  was  decomposed  with  10  ml.  water  and  the  complex  was  hydrolyzed 
with  25  ml.  4056  potassium  hydroxide.  The  Inorganic  salts  were  removed 
by  filtration  and  the  dried  filtrates  were  evaporated  under  reduced 
pressure.  The  residues  were  solid  yielding  31.2  g,  (92.556)  of  product, 
m.p.  191-195‘’C.  The  product  was  purified  by  sublimation  yielding 
29.15  g.  (86,056)  of  product.  The  base  was  converted  to  the  hydro¬ 
chloride  by  treatment  with  anhydrous  hydrochloric  acid  In  ether.  The 
product,  obtained  In  57^  yield,  had  a  m.p,  of  292-294®C, 

Anal.  Calcd.  for  C10H20CINO;  C,  58.39;  H,  9.80;  N,  6.8I;  Cl,  17.23. 
ySund:  C,  57. 80;  H,  9.98;  N,  6.96;  Cl,  17.35. 
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1.7.7-Trlmethyl-.2-exo-hydroxy-3-exo-N-methylanilnoblcyclo[2.2.11heptane 


A  mixture  of  12,8  g,  (0,075  mole)  1 , 7 j 7 - tr Imet hyl..2- exo-hydroxy-3-exo-. 
amlnoblcyclo[2,2,l Jheptane  and  37*0  g.  (0.5  mole)  ethyl formate  was 
ref luffed  until  neutral  (three  hours)  and  evaporated  under  reduced 
pressure  yielding  l4,4  g,  (97^)  residue.  The  residues  were  mixed  with 
75  ifll.  tetrahydrofuran.  The  resulting  reaction  mixture  was  stirred  at 
reflux  for  four  hours.  The  excess  hydride  was  destroyed  with  4  ml, 
water  and  the  complex  was  decomposed  with  11  ml,  40^6  potassium  hydroxide. 
The  Inorganic  salts  were  removed  by  filtration,  the  dried  organic 
filtrates  were  evaporated  under  reduced  pressure  and  the  12,2  g,  of 
residues  which  remained  were  purified  by  sublimation  at  65**C  (0.1  mm.) 
yielding  11.85  g.  (92. 2$^)  of  product,  m.p.  60-62‘*C. 

Anal.  Calcd.  for  C11H21NO:  C,  72.07;  H,  11.55;  N,  7.64.  Pound; 

(J7T1.79;  H,  11.81;  N,  7.98.  . 


l,7,7~Trlmethyl-2-.exo-hydroxy-3-exo-N.N.-dlmethylamlnoblcyclo[2.2.1  ]heptane 

A  mixture  of  11.0  g.  (0.06  mole)  1,7 , 7- trlmethyl-.2- exo-hydroxy-3-exo- 
-N-methylamlnoblcycloL2.2.1]heptane  and  25  ml.  (0.33  mole)  ethyl 
formate  was  refluxed  for  twenty  hours,  and  evaporated  under  reduced 
pressure.  The  residues  were  triturated  under  Skelly  B,  filtered 
and  dried  yielding  12.1  g.  (95.6^)  of  product,  m.p.  128-130“.  The 
above  solids  (0.055  mole)  were  dissolved  In  125  ml,  tetrahydrofuran 
and  added  to  a  stirred  suspension  of  5.0  g.  (0.13  mole)  lithium 
aluminum  hydride  In  75  ml,  tetrahydrofuran  and  the  resulting  mixture 
was  stirred  at  reflux  for  five  hours.  The  excess  hydride  was  destroyed 
with  3  ml.  water  and  the  complex  was  decomposed  with  13  ml,  40j6  potas¬ 
sium  hydroxide.  The  Inorganic  salts  were  removed  by  filtration  and 
the  dried  filtrates  were  evaporated  and  the  residues  were  fractionated 
under  reduced  pressure  yielding  9.9  g.  (91. 5J^)  of  product,  b.p.  97-98 “C 
(2.5  mm. ) , 

Anal.  Calcd.  for  Ci2H23N0;  C,  66.96;  H,  11,75;  N,  7,10.  Found; 

^Jr^9.35;  H,  11.18;  N,  7.05. 

Infrared  spectrum  displayed  only  bonded  OH  absorption  at  2.98p.  when 
determined  In  dilute  carbon  tetrachloride  solution. 


l,7,7-Trlmethyl-2-exo-benzllyloxy — 5-exo-N.N-dlmethylamlnoblcyclo- 
[2,2,1 Jheptane  Hydrochloride,  ACC  7121-19 

A  mixture  consisting  of  4.92  g.  (0.025  mole)  1.7.7-trlmethyl-2-exo- 
-hydroxy-3-exo-N.N-dlmethylamlnoblcyclo[ 2. 2.1 Jheptane  and  1.20  g. 
(0.025  mole)  505^  sodium  hydride  In  100  ml.  dry  toluene  was  stirred 
and  refluxed  for  two  hours.  The  reaction  mixture  was  cooled  to  below 
35®C  and  a  solution  of  6.67  g,  (0.025  mole)  a-chlorodlphenylacetyl 
chloride  In  50  ml.  dry  toluene  was  added  all  at  once,  and  the  result. 
Ing  mixture  was  stirred  at  reflux  for  three  hours.  After  cooling. 
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50  ml,  (5^)  sodium  bicarbonate ‘solution  was  added  with  stirring; 
and  the  toluene  layer  was  separated  from  the  aqueous  layer.  The 
organic  phase' was  washed  with  an  additional  25  ml.  of  sodium 
bicarbonate  solution,  dried  over  anhydrous  potassium  carbonate, 
filtered  and  evaporated  under  reduced  pressure  leaving  9.1  g.  (88. 55^) 
of  an  oily  residue  which  was  dissolved  In  ethyl  ether,  and  acidified 
with  ethereal  hydrochloric  acid.  The  ether  was  removed  by  decanta¬ 
tion  and  the  residue  was  dissolved  In  150  ml.  hot  ethylacetate.  A 
small  amount  of  Insoluble  material  was  removed  by  filtration.  The 
filtrate  was  evaporated  to  dryness  under  reduced  pressure;  and  the 
glassy  residue  was  dissolved  In  100  ml.  of  water  and  warmed  on  a 
steam  bath  for  15  minutes,  at  which  time  a  white  solid  precipitate 
separated.  The  solid  was  collected  by  filtration,  dried  and 
recrystallized  from  300  ml.  hot  acetonitrile  yielding  3.66  g., 
m.p.  290-291 “C.  The  filtrates  were  evaporated  to  one  third  volume 
under  reduced  pressure  and  additional  solids  collected,  1,2  g, 
m.p.  285-286*0.  These  two  fractions  were  combined  and  suspended 
twice  In  boiling  water,  filtered  and  dried  yielding  3.68  g.  (3^^) 
m.p.  294-296*0. 

Anal.  Oalcd.  for  O26H34CINO3:  0,  70.33;  H,  7*90;  N,  3.15. 

Found;  0,  70.17;  H,  7.83;  N,  3.17. 


Norcamphor-morphollne  Enamlne 

A  mixture  of  110.15  g.  (1.0  mole)  norcamphor,  174,4  g,  (2,0  mole) 
morpholine  and  300  ml.  dry  toluene  was  refluxed  In  an  atmosphere 
of  nitrogen  until  no  more  water  evolution  was  detected  In  a  Dean- 
Stark  separator.  The  solvents  were  removed  and  the  residues 
distilled  under  reduced  pressure  yielding  34.8  g.  (19,5/^)  of  pro¬ 
duct,  b.p.  135-137 *C  (21  mm.). 

Anal.  Calcd,  for  CnHirNO:  N,  7.81.  Found:  N,  7.14, 


Norcamphor  Oxime  £-Toluenesulfonate 


A  solution  of  3.0  g.  (0.024  mole)  norcamphor  oxime  In  80  ml. 
anhydrous  benzene  was  stirred  rapidly  In  an  atmosphere  of  dry 
nitrogen  while  1,05  g.  (0.024  mole)  sodium  amide  was  added  and 
the  temperature  maintained  at  25-35 °C,  The  mixture  was  stirred 
at  room  temperature  overnight  and  the  solids  were  collected  by 
filtration,  washed  well  with  anhydrous  benzene  and  dried  under 
a  nitrogen  stream. 

To  a  suspension  of  the  above  prepared  sodium  anion  In  100  ml, 
anhydrous  benzene  was  added  a  solution  of  4,0  g.  (0.02  mole) 
2,-toluenesulfonyl  chloride  In  70  ml,  anhydrous  benzene  and  the 
resulting  mixture  stirred  at  room  temperature  for  two  hours. 

The  solids  were  removed  by  filtration  and  washed  well  with 
benzene.  The  filtrates  were  freeze-dried  and  the  residues 
purified  by  crystallization  from  chloroform-Skelly  B.  The 
solids  were  collected  by  filtration  and  dried  under  reduced 
pressure  yielding  2.5  g.  (44.6j^)  of  Impure  product.  Further 
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purification  was  not  attempted ‘due  to  the  Instability  of  the  product. 

Anal.  Calcd.  'for  C14H17NO3S:  C,  60.19;  H,  6.15;  N,  5.01;  S,  11.47. 

C,  56.78;  H,  6.94;  N,  4.85;  S,  10.62. 


3-Formyl  BlcycloC 2.2.1  !lheptan-2-one 

To  a  stirred  suspension  of  24.0  g.  (0.5  mole)  sodium  hydride  (50j6) 
and  200  ml.  anhydrous  ether  at  0®C  was  added  a  solution  consisting 
of  55.0  g.  ^0.5  mole)  norcamphor,  45.0  g.  (0.6  mole)  ethyl  formate, 

5  ml.  ethanol,  and  8OO  ml.  anhydrous  ether.  The  mixture  was  stirred 
for  three  hours,  after  which  200  ml.  water  was  added.  The  aqueous 
layer  was  separated,  extracted  twice  with  ethyl  ether,  and  acidified 
with  30.0  g.  (0.5  mole)  acetic  acid.  The  product  was  extracted  Into 
ether,  dried  over  magneslvim  sulfate  and  collected  by  distillation 
yielding  34.8  g.  (50. 35^),  b.p.  80-82®C  (2  mm.). 


exo-3- ( N. N-Dlmethylamlnomethyl ^blcyclof  2.2.1 1heptan-2-one 

Procedure  A.  To  13.8  g.  (0.1  mole)  3-formyl  blcyclo[2.2.l]heptan_ 

-2-ore  dissolved  In  100  ml.  ethanol  at  5-10 “C  was  added  25  ml.  (4n) 
ethanollc  dlmethylamlne .  The  above  alcohol  solution,  6.0  g.  (0.1  mole) 
acetic  acid  and  0.1  g.  platinum  oxide  were  placed  In  a  Parr  hydrogenator 
and  reduced  under  60  psi  hydrogen  for  five  hours.  The  catalyst  was 
filtered  off  through  Cellte,  and  the  filtrate  evaporated  to  dryness. 

The  residue  was  dissolved  in  75  ml.  water,  saturated  with  potassium 
carbonate,  and  the  product  extracted  Into  ether.  The  combined  extracts 
were  dried  over  potassium  carbonate  and  the  product  was  collected  by 
distillation  yielding  10.9  g.>  ^.p.  85-88®C  (2  mm.). 

The  acid  maleate  salt  was  prepared  by  treating  the  base  with  an  equal 
molar  eimount  of  maleic  acid  In  tetrahydrofuran,  and  purifying  the 
resulting  salt  by  recrystallization  from  acetonitrile.  The  product 
obtained  had  a  m.p.  of  151-152® C. 

Anal.  Calcd.  for  Ci^HaiNOs:  C,  59.54;  H,  7.47.  Pound:  C,  59.49; 


Procedure  B.  A  mixture  consisting  of  27.5  g.  (0.25  mole)  norcamphor, 
31  ml.  (O.25  mole)  40$^  aqueous  dlmethylamlne,  30  ml.  (0.25  mole)  375^ 
formaldehyde  and  25  ml.  (0.25  mole)  concentrated  hydrochloric  acid 
was  stirred  at  reflux  for  twenty  hours.  Upon  cooling  the  reaction 
mixture  was  washed  twice  with  75  ml.  portions  of  ethyl  ether, 
neutralized  and  saturated  with  potassium  carbonate  with  cooling. 

The  organic  materials  were  extracted  Into  ethyl  ether  and  the  dried 
ether  extracts  evaporated  and  the  residues  distilled  under  reduced 
pressure  yielding  17.O  g.  (40^^)  of  product,  boiling  at  85-88®C 
(2.3  ram.). 

A  sample  of  base  was  converted  to  the  maleate  salt,  m.p.  151-152®C. 
This  derivative  was  In  every  respect  Identical  to  the  product  from 
Procedure  A  as  determined  by  Infrared  spectral  comparison  and  mixed 
melting  point. 
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exo-3- ( N, N~Dlbenzylamlnomethyl)blcyclo[ 2,2,1 ]heptan-2-one 

A  mixture  of- 8.3  g.  (0.06  mole)  3-formyl  blcyclo[2.2,l]heptan-2_one, 

11.8  g.  (0.06  mole)  dlbenzyl amine,  100  ml.  ethanol  and  0.3  g.  platinum 
oxide  was  placed  In  a  Parr  hydrogenator  and  heated  to  50 “C  under  60  psl 
hydrogen  for  five  hours.  The  catalyst  was  removed  by  filtration  through 
Cellte,  and  the  filtrates  were  evaporated  to  dryness.  The  residue  was 
triturated  with  hot  Skelly  B,  filtered,  dried  In  the  vacuum  oven  at  60®C, 
yielding  11.9  g.  (62.4^),  m.p.  95-97“C. 


The  Identical  product  was  obtained  using  dlbenzylamlne  and  formaldehyde 
and  norcamphor  according  to  the  conditions  described  for  the  dimethyl 
derivative  (See  Procedure  B). 

exo-  and  endo-3-(N,N-Dlmethylamlnomethyl)blcyclo[2 .2.1 ]heptan-2-ol 


To  a  suspension  of  7*8  g*  (0.2  mole)  lithium  aluminum  hydride  In  100  ml. 
tetrahydrofxiran  was  added  a  solution  of  10.9  g.  (O.O65  mole)  3-(N,N-dl- 
methylamlnomethyl)blcyclo[2.2.1]heptan_2_one  dissolved  In  100  ml.  tetra- 
hydrofuran  and  the  mixture  was  refluxed  for  four  hours.  The  excess 
hydride  was  decomposed  with  5  ml.  water,  and  the  complex  was  hydrolyzed 
with  17  ml.  (40^)  potasslimi  hydroxide.  The  Inorganic  salts  were 
removed  by  filtration,  and  the  filtrates  dried  over  potassium  carbonate. 
The  product  was  collected  by  distillation  yielding  4.4  g.  (40$^), 
b.p.  115-117*0  (0.6  mm.). 


The  distillates  were  carefully  refractionated  through  a  15”  Stedman 
colxomn  under  reduced  pressure.  Two  fractions  were  obtained. 

Fraction  1,  67®C(1.0  mm.)  -  remains  a  liquid  (17^) 

Fraction  2,  92*0(1.0  mm.)  -  solidified  upon  cooling  (83/6) 

Fraction  1  was  converted  to  the  hydrochloride  salt  using  anhydrous 
hydrochloric  acid  In  ether.  Recrystalllzatlon  from  ethanol  afforded 
an  analytical  sample  In  62.4^6  yield,  m.p.  2l8-219“C. 

Anal.  Calcd.  for  CioHaoClNO:  C,  58.38;  H,  9.80.  Found:  C,  58.43; 

HrT.93. 


The  configuration  of  the  hydroxyl  group  was  shown  to  be  exo  and  els 
to  the  amlnomethyl  by  Infrared  hydrogen  bonding  studies  on  the  free 
base.  The  compound  exhibited  only  bonded  0-H  at  3.05iJ-#  the  Intensity 
of  which  shows  no  change  upon  dilution. 


Fraction  2  was  similarly  converted  to  the  hydrochloride  salt  and 
purified  by  recrystalllzatlon  from  acetonitrile,  affording  the 
pure  product  In  73.0^  yield,  m.p,  222-223*0. 

Anal.  Calcd.  for  CioHaoClNO:  C,  58.38;  H,  9.80.  Found:  0,  58.46; 

57^.81. 
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Hydrogen  bonding  studies  In  th6  Infrared  produced  absorption  bands 
for  both  free  OH  at  2.76^.  and  bonded  0-H  at  2,95lJ-  and  3.15M-.  The 
Intensity  of  the  free  0-H  band  at  2.7611  Increased  consistently  upon 
dilution.  This  has  been  accepted  as  proof  for  the  endo  and  trans 
(to  the  amlnomethyl  group)  configuration  of  the  hydroxyl. 


endo-2-Hydroxy-exo-;;(  Nj  N-dlbenzylamlnomethyl  )bloyolo[  2,2,1  ]heptane 
Hydrochloride,  ACC  7121-48 

A  solution  of  127.5  g.  (0.4  mole)  exo-3 ( N, N-dlbenzylamlnomethyl ) - 
blcycloC2.2,l]heptan-2-one  and  350  ml.  of  tetrahydrofuran  was  added 
dropwlse  to  a  refluxing  suspension  of  15.2  g.  (0.4  mole)  lithium 
aluminum  hydride  In  350  ml.  tetrahydrofuran  and  the  resulting  mixture 
was  stirred  at  reflux  for  four  hours.  The  excess  hydride  was  decom- 

Sosed  with  10  ml.  water,  and  the  complex  was  hydrolyzed  with  100  ml. 

0^  potassium  hydroxide.  The  Inorganic  salts  were  removed  by 
filtration,  and  the  filtrates  dried  over  anhydrous  potassium  carbonate. 
A  mixture  of  Isomers  was  obtained  by  distillation  yielding  IO7.8  g. 
(83.5/^)  b.p.  155-161‘*C  (.02  mm.).  The  distillates  were  triturated 
In  100  ml.  Skelly  B  and  the  solids  were  collected  by  filtration 
yielding  84.1  g.  (65.5/^)  of  product,  (m.p.  80-82"C),  which  was 
purified  by  recrystalllzatlon  from  120  ml.  Skelly  B  yielding  73.4  g, 
(57*4/^)  of  product,  m.p,  8l-83®C.  All  Skelly  B  mother  liquors  con¬ 
tain  the  els  Isomer  which  are  discussed  as  ACC  7121-50. 

The  pure  product  (5  g.,  0,015  mole)  was  dissolved  In  anhydrous  ethyl 
ether  and  acidified  with  anhydrous  hydrogen  chloride.  The  solids 
which  formed  were  collected  by  filtration  yielding  5.6  g,  (100^) 
of  product  which  was  recrystalllzed  from  ethyl  acetate  yielding 
5.5  g.  (60^)  of  pure  product,  m.p.  209-211*0. 

Anal.  Calcd.  for  C22H2eClN0:  C,  75.8lj  H,  7.88;  N,  5.91j  01,  9.90. 
Found;  C,  74.00;  H,  8.04j  N,  3.85;  01,  9.72. 

The  relative  configuration  of  the  hydroxyl  to  the  amlnomethyl  group 
was  determined  by  hydrogen  bonding  studies  In  the  Infrared,  This 
compound  exhibits  both  bands  for  free  0-H  at  2.75l^  and  bonded  0-H 
at  2.86^.,  The  Intensity  of  the  free  OH  band  at  2,7611  Increased 
upon  dilution  while  bonded  O-H  band  was  no  longer  detectable. 


exo-2-Hy dr oxy- exo-3 ( N , N-dlb  enzylamlnome thyl ) blcy cl o[ 2.2.1 ]hep t ane 
Hydrochloride,  AGO  7121-50 

The  Skelly  B  mother  liquors  from  the  previous  procedure,  ACC  7121-48, 
were  evaporated  yielding  25.0  g.  (20.55^)  of  crude  base  which  was 
dissolved  In  anhydrous  ethyl  ether  and  acidified  with  anhydrous 
hydrogen  chloride.  The  solids  which  formed  were  collected  by  filtra¬ 
tion  yielding  26,4  g,  (96$^)  and  purified  by  recrystalllzatlon  from 
ethyl  acetate  yielding  9,0  g.  (31. 55^)  of  product,  m.p.  200-203*0. 

Anal.  Calcd.  for  C2aH28ClN0:  C,  73.81;  H,  7.88;  N,  3.91;  01,  9.90. 
J^d;  C,  75.48;  H,  7.75;  N,  3.88;  01,  9.92. 


The  relative  configuration  of  the  hydroxyl  to  the  amlnomethyl  group 
was  determined  by  hydrogen  bonding  studies  In  the  Infrared.  This 
compound  exhibits  both  bands  for  free  0-H  at  2.75M-  and  bonded  0-H 
at  5.03m-.  The  Intensity  of  the  bonded  0-H  band  at  3.03M-  remains 
the  same  upon  dilution  while  the  free  0-H  at  2.75m-  Is  very  weak. 


endo-2-Hydroxy-exo-3(  N— benzylamlnomethyl  )blcyclo[2 . 2 , 1  ]heptane 
Hydrochloride,  ACC  7121-42 

A  mixture  cf  l6.07  g.  (0.05  mole)  exo-3(N,N-dlbenzylamlnomethyl)- 
blcycloC2.2.1]heptan-2-ol,  46.4  g.T^.05  mole)  lOfo  hydrochloric 
acid  and  50  ml.  water  In  the  presence  of  0.5  g.  10^  palladium  on 
carbon  catalyst  was  reduced  In  the  Parr  hydrogenation  apparatus 
at  6o  psi  hydrogen  at  room  temperature  until  the  uptake  of  hydrogen 
ceased.  The  catalyst  was  removed  by  filtration  and  the  filtrates 
were  evaporated  under  reduced  pressure  yielding  12.2  g.  (91^)  of 
crude  solids,  m.p.  242-247 ®C.  The  solids  (3.0  g.)  were  recrystal- 
llzed  from  350  ml.  hot  acetonitrile  and  the  precipitate  which  formed 
on  cooling  were  collected  by  filtration  yielding  2.0  g.  of  pure 
product,  m.p.  253-255*0. 

Anal.  Calcd.  for  C15H22CINO:  C,  67.27;  H,  8.28;  N,  5.23.  Pound: 
^7^7. 43;  H,  8.18;  N,  5.45. 


endo-2-Hydroxy-exo-3( amlnomethyl )blcyclo[ 2.2.1  ]heptane  Hydrochlorlde- 

ACC  fl2l-46 

A  solution  of  8.2  g.  (0.037  mole)  of  endo-2-hydroxy-exo-3(N-benzylamlno- 
methyl)blcyclo[2.2.1]heptane  hydrochloride  In  150  ml.  66^  ethanol  was 
reduced  In  the  presence  of  0.5  g.  10^  palladium  on  carbon  catalyst  on 
the  Parr  hydrogenation  apparatus  at  60  psl  hydrogen  at  4o*C  until  the 
uptake  of  hydrogen  ceased.  The  catalyst  was  removed  by  filtration 
and  the  filtrates  were  evaporated  under  reduced  pressure  yielding  6.3  g. 
of  crude  residues.  The  residues  were  purified  by  dissolving  In  ethanol, 
treating  with  Darco,  filtering  and  diluting  of  the  mother  liquors  with 
Skelly  B.  The  solids  which  formed  were  collected  by  filtration  yielding 
4.1  g.  (61. 6j^)  of  pure  product,  m.p.  245®C. 

Anal.  Calcd.  for  CsHisClNO;  C,  54.07;  H,  9.02;  N,  7-89;  Cl,  19-97. 
I^d:  C,  5^.20;  H,  9.00;  N,  7-78;  Cl,  19.51. 


(mixture  of  endo  and  exo) -2-Acetoxy-exo-3(N, N-dlmethylaunlnomethyl ) - 
blcyclo[2.2.1]heptane  Hydrochloride,  ACC  7121-36 

A  mixture  of  16.8  g.  (0.1  mole)  3(N,N-dlmethylamlnomethyl)blcyclo- 
[2.2.1 ]hep tan-2- ol  (isomeric  mixture)  and  20.4  g.  (0.2  mole)  acetic 
anhydride  was  heated  on  a  steam  bath  for  6.5  hours.  Upon  cooling 
the  reaction  mixture  was  poured  Into  Ice-water  and  neutralized  with 
sodium  carbonate  and  extracted  repeatedly  with  ethyl  ether.  The 
ether  extracts  were  dried  over  anhydrous  sodium  sulfate,  filtered, 
the  ether  was  removed  by  distillation  and  the  residues  were  fractionated, 
yielding  4,25  g.  (20, 4j^),  b.p.  107-108*0(4,3  mm,). 


The  aqueous  phase  was  almost  sa'turated  with  sodium  bicarbonate, 
covered  with  ether  and  saturated  with  potasslvim  hydroxide  In  the 
cold.  The  alkaline  phase  was  extracted  repeatedly  with  ethyl 
ether,  the  extracts  were  dried  over  anhydrous  potassium  carbonate, 
filtered  and  the  ether  removed  by  distillation.  The  residues  were 
fractionated  under  reduced  pressure.  The  additional  product  boiling 
at  104-105®C  (3.3  mm.)  was  obtained  In  yield  (12.8  g.).  The 

yield  of  combined  product  was  82,05^. 

Anal.  Calcd.  for  C12H21NO2:  N,  6.63.  Found:  N,  6.61. 

The  ester  (15«0  g.,  0.0^4  mole)  was  dissolved  In  anhydrous  ethyl 
ether  and  acidified  with  anhydrous  hydrogen  chloride.  The  solids 
which  formed  were  collected  by  filtration  and  recrystalllzed  from 
acetonitrile  yielding  7.2  g.  (4o.5/^)  of  product,  m.p.  l69-170*C. 

Anal.  Calcd.  for  Ci2H22ClN02:  C,  58.15;  H,  8.95;  N,  5.66.  Found; 

TJ7^.63;  H,  8.89;  N,  5.77. 


endo-2-(Benzllyloxy)-exo-3(N,N-dlmethylamlnomethyl)blcyclo[2.2.1]~ 
heptane  Hydrochloride,  ACC  7121-40 

A  solution  of  7.5  g.  (0.0445  mole)  endo-2-hydroxy-exo-3( N.N-dlmethyl- 
amlnomethyl)blcyclo[2.2.1 Iheptane  In  40  ml.  dry  benzene  was  added 
slowly  to  a  mixture  of  11.8  g.  (0.0445  mole)  a-chlorodlphenylacetyl 
chloride  In  100  ml.  dry  benzene  and  the  resulting  mixture  was  stirred 
at  room  temperature  over  night.  The  solids  were  removed  by  filtration 
and  the  filtrates  were  evaporated  under  reduced  pressure.  The  residues 
were  dissolved  In  tetrahydrofuran  and  stirred  with  aqueous  sodium 
bicarbonate  at  room  temperature..  The  organic  fraction  was  washed  with 
saturated  sodium  chloride,  dried,  evaporated  and  the  residues  triturated 
In  hot  Skelly  B.  The  solids  which  formed  on  cooling  were  collected  by 
filtration  yielding  7.2  g.  (42.55^)  of  product,  m.p.  62-64‘’C.  The  solids 
were  dissolved  In  anhydrous  ethyl  ether  and  acidified  with  anhydrous 
hydrogen  chloride.  The  crude  salt  was  recrystalllzed  repeatedly  from 
Isopropanol  yielding  2.1  g.  (26.8^)  of  product,  m.p.  147-148 “C. 

Anal.  Calcd.  for  C24H30CINO3;  C,  69.29;  H,  7.27;  0,  11.54.  Found; 
^37^9.5;  H,  7.4;  0,  11.7. 


endo-2-Benzllyloxy — exo-3(N,N-dlbenzylamlnomethyl)blcyclo[2.2.1 ]heptane 
Hydrochloride,  ACC  7121-47  ~~~~~ 

A  mixture  of  32.1  g.  (0.1  mole)  endo-2-hydroxy-exo-3(N.N-dlbenzylamlno- 
methyl)blcyclo[2. 2.1 Iheptane,  24.2  g.  (0.1  mole)  methyl  benzllate  and 
500  ml.  n-heptane  was  heated  to  reflux  In  the  presence  of  sodium 
methoxlde  until  the  separation  of  methanol  In  a  Dean-Stark  separator 
ceased.  Upon  cooling  the  reaction  mixture  was  filtered  and  washed 
with  water  until  the  washes  were  neutral.  The  dried  organic  fractions 
were  evaporated  under  reduced  pressure  yielding  50.0  g.  (94^)  of  a 
heavy  oil.  The  residues  were  dissolved  In  ethyl  ether  and  acidified 
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with  anhydrous  hydrogen  chloride.  The  solids  which  formed  were 
collected  hy  filtration  yielding  58.5  g.  (1055^)  of  crude  product, 
ra.p.  120-124®C.  The  crude  product  was  purified  by  recrystalllzatlon 
from  500  ml.  hot  ethanol  yielding  29.4  g.  (51.75^)  of  product, 
m.p.  210-211*0. 


Anal.  Calcd.  for  CaeHaaClNOa:  C,  76.11;  H,  6.74;  N,  2.47;  Cl,  6.24. 
Found :  C,  76.2;  H,  6.6;  N,  2.52;  01,  6.56. 


endo-2-Benzllyloxy-exo-5-amlnomethyl-blcycloE2.2.l3heptane,  AOO  7121-55 

A  solution  of  11.7  g.  (0.02  mole)  endo-2-benzllyloxy-exo-5(N.N-dlbenzyl- 
amlnomethyl)blcyclor2.2.1  Iheptane  hydrochloride,  200  ml.  ethanol  and 
100  ml.  water  was  reduced  on  a  Parr  hydrogenation  apparatus  at  60  psl 
hydrogen  at  40®0  In  the  presence  of  0.2  g.  10^  palladium  on  carbon 
catlyst  until  the  uptake  of  hydrogen  ceased.  The  catalyst  was 
removed  by  filtration  and  the  filtrates  were  evaporated  under  reduced 
pressure.  The  residues  were  dissolved  in  water,  saturated  with  sodium 
bicarbonate  and  the  base  extracted  Into  ether,  dried  and  the  solvents 
removed  under  reduced  pressure.  The  residues  (4.5  g.)  were  purified 
by  recrystalllzatlon  from  normal  heptane  yielding  3.25  g.  (46.0^)  of 
product,  m.p.  123-124*0. 


Anal.  Calcd.  for  C22H25NO3:  C,  75.1;  H,  7.2;  N,  4.0.  Pound;  C,  7^.8; 
H,  7.3;  N,  3.8. 


endo-2-Hydroxy-2-phenyl-exo-3 ( N, N-dlmethylamlnomethyl )blcyclo[  2.2.1]- 
heptane  Acid  Maleate,  ACC  7121-33 

A  solution  of  16.7  g.  (0.1  mole)  exo-3( N, N-dlmethylamlnomethyl )blcyclo- 
[2.2.1 ]heptan-2-one  In  100  ml.  anhydrous  ethyl  ether  was  added  to 
0.12  mole  phenyl  lithium  (obtained  as  a  benzene  ether  solution  from 
Foote)  at  20 *C  ±  3"C  and  stirred  at  reflux  for  two  and  one  half  hours. 
The  reaction  mixture  was  diluted  with  ether  and  poured  Into  Ice  water. 
After  extracting  with  saturated  sodlvun  chloride,  the  dried  organic 
fraction  was  evaporated  under  reduced  pressure.  The  drying  agent  was 
washed  well  with  methanol  and  the  washes  also  evaporated  under  reduced 
pressure.  All  the  residues  were  combined  and  triturated  under  Skelly  B, 
the  solids  Isolated  by  filtration  and  recrystallized  from  hot  Skelly  B 
yielding  8.4  g.  (86.6j6)  of  pure  trans  isomer,  m.p.  97-98*0. 

Anal.  Calcd.  for  CiaH23N0;  C,  78.32;  H,  9.44;  N,  5.71.  Pound: 

0778.57;  H,  9.51;  N,  5.59. 

All  Skelly  B  mother  liquors  contain  the  els  Isomer  which  are  discussed 
as  AOO  7121-34. 

Acid  Maleate  Salt.  Maleic  acid  (2.36  g.,  0.02  mole)  was  dissolved 
In  200  ml.  anhydrous  ethyl  ether  and  added  to  an  ethereal  solution 
of  5.1  g.  (0.02  mole)  of  the  base.  The  solids  which  formed  were 
collected  by  filtration  and  recrystallized  from  125  ml.  hot  aceto¬ 
nitrile  yielding  5.65  g.  (82. 55^)  of  product,  m.p.  191-193‘*C. 

Anal.  Calcd.  for  CaoHarNOs:  0,  66.47;  H,  7.53;  N,  3.88.  Pound: 
^7T6.29;  H,  7.^1;  N,  3.94. 
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The  relative  configuration  of  the  hydroxyl  to  the  amlnomethyl 
groupings  was__  determined  by  hydrogen  bonding  studies  In  the  Infra¬ 
red.  This  compound  exhibits  both  bands  for  free  0-H  at  2.77m,  and 
bonded  0-H  at  2.90M‘.  The  Intensity  of  the  free  OH  bands  at  2.77m. 

Increase  upon  dilution. 

exo-2-Hydroxy-2-phenyl-exo-3( N-dlmethylamlnomethyl  )blcyoloC  2.2.1]- 
heptane  Acid  Maleate,  ACC  7121-34 

The  Skelly  B  mother  liquors  from  the  previous  procedure  were  evaporated 
and  the  residues  distilled  under  reduced  pressure  yielding  6.8  g. 

(27. 7J^)  of  heavy  viscous  liquid,  b.p.  104-107“C  (0.012  mm.). 

Acid  Maleate  Salt.  Maleic  acid  (2.36  g.,  0.02  mole)  was  dissolved  In 
2oo  mi.  anhyorous  ethyl  ether  and  added  to  an  ethereal  solution  of 
5.1  g.  (0.02  mole)  of  liquid  Isomer.  The  solids  which  formed  were 
collected  by  filtration  yielding  5.4  g.  (72.3^)  of  product,  m.p. 
123-124‘’C.  All  of  the  product  was  dissolved  In  50  ml.  hot  acetonitrile 
and  the  solids  which  formed  were  collected  by  filtration  yielding  2.05  g. 
(38.0^)  of  product,  m.p.  l88-190‘*C  (salt  of  solid  Isomer).  The  mother 
liquors  were  evaporated  and  the  residues  recrystalllzed  from  65  ml.  hot 
ethyl  acetate.  The  solids  which  formed  were  collected  by  filtration 
yielding  2.3  g.  (42. 75^)  of  product,  m.p.  138-l4o“C.  Further  recrystal- 
llzatlon  from  200  ml.  ethyl  acetate  raised  the  m.p.  only  one  degree. 

Anal.  Calcd.  for  C20H27NO5:  C,  SSAji  H,  7.55;  N,  3.88.  Pound: 
crT6.l8j  H,  7. 50;  N,  3.62. 

The  relative  configuration  of  the  hydroxyl  to  the  amlnomethyl  group 
was  determined  by  hydrogen  bonding  studies  In  the  Infrared.  This 
compound  exhibits  only  a  band  for  bonded  OH  at  3.05U'>  the  Intensity 
of  which  does  not  change  upon  dilution. 

endo-2-Hydroxy-2-phenyl-exo-3 ( N, N-dlbenzylamlnomethyl )blcyclo[ 2.2.1]- 
heptane  Hydrochloride,  ACC  7121-58 

A  solution  of  31.95  g.  (0.10  mole)  exo-3 ( N, N-d lb enzyl amlnomethyl ) - 
blcyclo[2.2.1 ^eptane-2-one  In  200  ml.  tetrahydrofuran  was  added 
to  135  ml.  (0.12  mole)  of  0.95  molar  phenyl  llthliun  In  benzene-ether 
solution  at  20 ®C  _  3*0.  The  mixture  was  stirred  one  hour  additional 
at  room  temperature  and  refluxed  with  stirring  for  eleven  hours. 

Upon  cooling  the  reaction  mixture  was  poured  Into  125  ml.  Ice-water 
and  saturated  with  sodium  chloride.  The  aqueous  fraction  was  washed 
with  ether  and  the  organic  phases  combined,  dried,  filtered  and  eva¬ 
porated  under  reduced  pressure.  The  residues  (43  g.,  108^)  were 
dissolved  In  anhydrous  ethyl  ether  and  acidified  with  anhydrous 
hydrogen  chloride.  The  solids  which  formed  were  collected  by  filtra¬ 
tion  yielding  47.0  g.  of  product.  Recrystalllzatlon  from  hot  aceto¬ 
nitrile  afforded  28.5  g.  (65.756)  of  slightly  Impure  trans  Isomer. 

The  mother  liquors  from  the  Isolation  of  this  material  were  evaporated 
under  reduced  pressure  and  the  residues  were  suspended  In  hot  benzene 
and  collected  by  filtration  yielding  5.15  g.  of  product,  m.p.  l^-l65*C. 
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Recrystalllzatlon  from  ethyl  acetate  yielded  5.52  g,  (70.0$^  recovery) 
of  pure  trang  Isomer,  m.p.  155-156“C. 

Anal.  Calcd.  for  C28H32CINO:  C,  77.48;  H,  7.20;  N,  5.25.  Pound: 
C7T7.25;  H,  7.60;  N,  5.19. 

The  relative  configuration  of  the  hydroxyl  to  the  amino  methyl 
group  was  determined  by  hydrogen  bonding  studies  in  the  Infrared, 

This  compound  exhibits  both  bands  for  free  0-H  at  2.77m.  and  bonded 
0-H  at  2.88m..  The  intensity  of  the  free  0-H  bonds  at  2.77m.  Increased 
upon  dilution. 


exo-2-Hydroxy-2-phenyl-exo-5 ( N, N-dlbenzylamlnomethyl )blcyclo[  2.2.1]- 
heptane  Hydrochloride. 

The  mother  liquors  after  isolation  of  the  above  trans  Isomer  were 
combined  and  evaporated  under  reduced  pressure.  The  residues  were 
triturated  in  hot  benzene  and  the  solids  which  formed  were  collected 
by  filtration  from  the  hot  benzene  solution.  These  solids  proved  to 
be  more  trans  isomer.  The  solids  which  formed  in  the  filtrates  on 
cooling  were  collected  by  filtration,  washed  with  ethyl  ether  and 
purified  by  recrystalllzatlon  from  hot  Isopropanol  yielding  O.jS  g. 
of  pure  els  Isomer,  m.p.  184-186® C. 

Anal.  Calcd.  for  CaeHaaClNO;  C,  77.48;  H,  7.20.  Pound:  C,  76.98; 
H,  7.60. 

The  relative  conflgui’atlon  of  the  hydroxj’'!  to  the  amino  methyl 
groupings  was  determined  by  hydrogen  bonding  studies  in  the  infra¬ 
red.  This  compound  exhibits  a  band  for  bonded  OH  at  5.00m.>  the 
intensity  of  which  does  not  change  upon  dilution. 


endo-2-Hydroxy-2-phenyl-exo-5-amlnomethylblcyclo[ 2,2.1 ]heptane_ 
Hydrochloride,  ACC  7121-56 

A._  A  solution  of  10.0  g.  (0.025  mole)  endo-2-hydroxy-2-phenyl-exo- 
-5( N, N-dlbenzylamlnomethyl )blcyclo[ 2 .2,1 Jhept ane  hydrochloride  in 
100  ml.  70^  ethanol  was  reduced  in  a  Parr  hydrogenation  apparatus 
at  60  psl  hydrogen  at  room  temperature  in  the  presence  of  0.2  g. 

10^  palladium  on  carbon  catalyst  until  the  uptake  of  hydrogen  ceased. 
The  catalyst  was  removed  by  filtration  and  the  filtrate  was  evaporated 
under  reduced  pressure.  The  frothy  residues  (5.5  g.)  were  warmed  in 
acetonitrile  and  the  resulting  white  solids  were  collected  by  filtra¬ 
tion  yielding  4,6  g,  (78,8^)  of  product,  m.p,  228-229*0, 
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B.-  A  solution  of  15.0  g.  (0.05  mole)  of  the  dlbenzyl  compound  v;as 
treated  as  In  run  A  but  the  reduction  was  carried  out  at  50 ®C.  The 
reaction  products  were  Isolated  y_didlng  7.0  g.  gum  which  was  crystal¬ 
lized  by  refluxing  In  ethyl  acetate.  The  solids  were  collected  by 
filtration  yielding  5.9  g.  (77. 6^)  of  product,  m.p.  229-250*0.  Infra¬ 
red  spectra  of  both  the  salts  and  released  bases  from  A  and  B  were 
Identical.  All  the  solids  from  A  and  B  were  combined  yielding  10.5  g. 
(78.256)  of  product,  m.p.  229-250*0. 

Anal.  Calcd.  for  C14H20CINO:  C,  66.25;  H,  7.94;  N,  5.52;  Cl,  15.97. 
Pound:  C,  66. 18;  H,  7-96;  N,  5.51;  Cl,  15.91. 


exo-5 ( N, N-Dlmethylamlnomethyl )blcyclo[2 . 2 . 1  ]heptan-2-one  Oxime, 
ACC  712I-5T 


A  mixture  of  16.7  g.  (0.100  mole)  exo-5 ( N, N-dlmethylamlnome thyl ) - 
blcyclo[2.2.1 ]heptan-2-one,  7.0  g.  (6.105  mole)  hydroxylamine  hydro¬ 
chloride  and  8.0  ml.  (0.100  mole)  pyridine  was  refluxed  In  I70  ml. 
ethanol  for  two  hours  and  then  evaporated  under  reduced  pressure. 

The  residues  were  stirred  for  8  hours  with  5.3  g.  (O.05O  mole)  sodium 
bicarbonate  In  100  ml.  water  and  the  solids  which  formed  were  collected 
by  filtration  and  dried  yielding  12.8  g.  (68.6^)  of  crude  product, 
m.p.  l88-190*C.  The  solids  were  purified  by  recrystalllzatlon  from 
400  ml.  ethanol  yielding  6.85  g.  (56.856)  of  pure  product,  m.p.  204-205“C 

Anal.  Calcd.  for  CioHiaNaO:  C,  65.88;  H,  9.95;  N,  15.37.  Pound: 
C7T5.95;  H,  10.22;  N,  15.50. 


exo-5( N, N-Dlbenzylamlnomethyl )blcyclo[2 . 2 . 1  ]heptan-2-one  Oxime 
Hydrochloride,  ACC  7121-52 

A  mixture  of  51.9  g.  (0.100  mole)  exo-5 ( N. N-dlbenzylamlnomethyl ) - 
blcyclo[2.2.1 ]heptan-2-one,  7.0  g.  (0.105  mole)  hydroxylamine 
hydrochloride  and  170  ml.  ethanol  was  refluxed  for  two  hours  and 
evaporated  under  reduced  pressure.  The  residues  were  stirred  In 
170  ml.  55^  sodium  bicarbonate  for  , several  hoiirs  and  the  solids 
collected  by  filtration  yielding  51.2  g.  (157.0^)  of  crude  product, 
m.p.  185-188*C.  The  solids  were  recrystallized  from  1400  ml.  hot 
Isopropanol  yielding  11.4  g.  (50.4^)  of  pure  product,  m.p.  219-220*0. 

Anal.  Calcd.  for  CaaHarClNaO:  C,  71.24;  H,  7.54;  N,  7.55;  01,  9.56. 
C,  71.37;  H,  7.44;  N,  7.45;  01,  9.62. 
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6X0-3 ( N, N-Dlmethylamlnomethyl) blcyoloC 2,2.1 ]heptan-2-one  Oxime 
Methyllodlde^  ACC  7121-55 

A  mixture  of  12.2  g.  (O.67  mole)  exo-3(N,N-dlmethylamlnomethyl)- 
bicyclo[2.2.1]heptan-2-one  oxime  and  9.5  g.  (O.O67  mole)  methyl 
Iodide  was  stirred  In  250  ml.  acetone  at  room  temperature  for 
sixteen  hours.  The  solids  were  collected  by  filtration  to  yield 
20.3  g.  (95.55^)  of  product,  m.p.  245-247 ®C.  The  salt  (4.0  g.)  was 
further  purified  by  re crystallization  from  125  ml.  ethanol  yielding 
5.05  g.  (76.5^  recovery)  of  product,  m.p.  249-250®C. 

Anal.  Calcd.  for  CnHaiNaOI:  C,  40.74;  H,  6.53;  N,  8.65.  Pound: 
C7T0.85;  H,  6.52;  N,  8.66. 


N-(10,ll-Dlhydro-5H-dlbenzo[a,d]cyclohepten-5-yl)-2-(4_methyl-l- 
-plperazlnyl)acetamlde,  ACC  7121-49  ~~~ 

A  mixture  of  11.6  g.  (o.04l  mole)  2_chloro-N-(10,ll-dlhydro-5H- 
-dlbenzo[a,d]cyclohepten-5-yl)^cetamlde,  8,1  g.  p.08l  mole) 
N-methyl  piperazine,  and  130  ml.  absolute  ethyl  alcohol  was 
heated  In  a  stirred  autoclave  at  120 ®C  for  22  hours.  The  cooled 
solution  was  evaporated  under  reduced  pressure  and  the  heavy  oil 
dissolved  In  ethyl  ether  and  vjashed  with  saturated  potassium 
hydroxide  and  water.  The  dried  extracts  were  evaporated  under 
reduced  pressure  yielding  10. 7  g.  of  crude  product, 

m.p.  119-123“C.  The  crude  material  was  recrystalllzed  from 
970  ml.  Skelly  B  yielding  8.3  g.  (6o^)  of  product,  m.p.  128-130“C. 

Anal.  Calcd.  for  CaaHarNaO:  C,  75. 6O;  H,  7.64;  N,  11.83.  Found; 
^5.36;  H,  7.79;  N,  12.03. 


5-(4-iyiorphollnoethylamlno)-10,  ll-dlhydro-5H-dlbenzoCa,  d]cycloheptene 
Dlhydrochlorlde,  ACC  7121-31 


Anhydrous  hydrogen  chloride  was  bubbled  through  a  cooled  solution  of 
10.5  g.  (0.05  mole)  10,ll-dlhydro-5H-dlbenzo[a, d]cycloheptene-5-ol  In 
dry  benzene  for  one  hour.  The  solution  was  dried  over  anhydrous  cal¬ 
cium  chloride,  filtered  and  evaporated  under  reduced  pressure.  The 
residues  were  dissolved  In  125  ml.  dry  toluene  and  added  In  one  portion 
to  13.0  g.  (0.10  mole)  4-morpholenoethylamlne  In  100  ml.  dry  toluene  ■ 
and  the  mixture  stirred  at  reflux  for  six  hours.  Upon  cooling  the 
mixture  was  washed  with  saturated  potassium  hydroxide,  the  dried 
organic  fraction  evaporated  and  the  residues  distilled  under  reduced 
pressure  yielding  13.8  g.  (85.5^)  of  product,  b.p.  195-198 ®C,  (0.03  mm,). 
The  distillates  (0.0425  mole)  were  dissolved  In  300  ml,  anhydrous  ethyl 
ether  and  acidified  with  anhydrous  hydrogen  chloride.  The  solids  which 
formed  were  collected  by  filtration  and  recrystalllzed  from  550  ml, 
ethanol,  treated  with  Darco  and  filtered.  The  solids  which  formed  on 


( 


cooling  were  collected  by  fllti‘atlon  yielding  6.2  g.  (31. 4$^)  of 
product,  m.p.  204®C.  Subsequent  recrystalllzatlons  from  ethanol 
did  not  alter' the  m.p.  but  did  reduce  the  yield  due  to  solvolytlc 
cleavage.  Recrystallization  of  2.3  g.  from  600  ml.  acetonitrile 
yielded  1.9  g.  (9.6^)  of  product,  m.p.  208-209 ®C. 

Anal.  Calcd.  for  C2iH2aCl2N20:  C,  63.79;  H,  7.14;  N,  7.08;  Cl,  17.95. 
Pound;  C,  63.65;  H,  7.07;  N,  7.30;  Cl,  18.38. 

5-[ N-Methyl-N- ( 2-hydroxy-l-ethyl ) amino ]-10 , ll-dihydro-5H-dlbenzo- 
La,d  Icycloheptene,  ACC  7121-5^ 

A  solution  of  48.0  g.  (0.21  mole)  5-chloro-10,ll-dlhydro-5H-dlbenzo- 
[ a, d Icycloheptene  in  200  ml.  anhydrous  benzene  was  added  rapidly  to 
a  stirred  solution  of  80.0  g.  (1.07  mole)  of  2-methylamlnoethanol  in 
800  ml.  anhydrous  benzene  and  the  resulting  mixture  was  stirred  at 
reflux  for  six  hours.  The  cooled  reaction  mixture  was  washed  with 
saturated  potassium  hydroxide  solution,  the  organic  fraction  washed 
with  water  and  dried.  The  solvents  were  removed  and  the  residues 
fractionated  under  reduced  pressure  yielding  43.0  g.  (775^)  of  product, 
b.p.  170-175“C  (0.04  mm.),  infrared  (CCI4)  2.83li  (OH). 

Anal.  Calcd.  for  C18H21NO:  C,  80.89;  H,  7.92;  N,  5.24.  Pound; 
^7^0.72;  H,  8.19;  N,  5.16. 


5- ( 4-p-Hydroxyethyl-l-plperazlnyl ) -10 , ll-dlhydro-5H-dlbenzo[ a, d ]- 
cycloheptene 


Anhydrous  hydrogen  chloride  was  bubbled  through  a  cooled  solution 
of  10.5  g.  (0.05  mole)  10,ll-dihydro-5H-dlbenzo[a, d]cyclohepten- 
-5-ol  In  100  ml.  anhydrous  benzene  for  one  hour.  The  solution  was 
dried  over  anhydrous  calcium  chloride,  filtered  and  evaporated 
under  reduced  pressure.  The  residues  were  dissolved  In  100  ml. 
dry  toluene  and  added  In  one  portion  to  a  stirred  solution  of  65. 1  g. 
(0.5  mole)  6-hydroxyethyl  piperazine  In  700  ml.  anhydrous  toluene 
and  the  mixture  was  stirred  at  reflux  for  six  hours.  Upon  cooling 
the  mixture  was  washed  with  saturated  potassium  hydroxide,  the  dried 
organic  fraction  evaporated  and  the  residues  distilled  under  reduced 
pressure  yielding  9.0  g.  (60.8^)  of  product,  b.p.  195-197‘*C  (0.02  mm.). 

Anal.  Calcd.  for  C2iH2eN20;  N,  8.69.  Pound:  N,  8.56. 

5-[^--(N-Methylamlno)  ethoxy  3-10,  ll-dlhydro-5H-dlbenzo[  a,  d  Icycloheptene 
Acid  Maleate,  ACC  7121-57 

Anhydrous  hydrogen  chloride  was  bubbled  through  a  cooled  solution  of 
44.0  g.  (0.28  mole)  10,ll-dlhydro-5H-dlbenzo[a,d]cyclohepten-5-ol  In 
400  ml.  dry  benzene  for  one  hour.  The  reaction  mixture  was  dried 
over  anhydrous  calcium  chloride,  filtered  and  evaporated  under  reduced 
pressure.  The  residues  were  dissolved  in  200  ml.  dry  toluene  and 
added  In  one  portion  to  a  stirred  solution  of  15.2  g.  (0.20  mole) 
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CONHDEIMTIAL 

2-methylamlnoethanol  In  200  ml,  dry  toluene  and  the  mixture  stirred 
at  reflux  for, six  hours.  After  cooling  the  solids  which  formed  were 
collected  by  filtration,  dissolved  In  water  and  saturated  with 
(  potassium  carbonate  and  the  base  extracted  Into  ether.  The  organic 

fractions  were  dried,  evaporated  and  the  residue  purified  by  fractiona¬ 
tion  under  reduced  pressure  yielding  6,3  g.  (II.89S)  of  product, 
b,p,  175-177*0  (0,04  mm,).  Infrared  (0014)  5,0m.  (NH),  9.38m.  (-CH-O-CH2-) . 
The  basic  ether  (2,3  g,,  0,0086  mole)  was  dissolved  In  ethyl  ether 
and  titrated  with  an  ethereal  solution  of  0.95  g.  (O.OO86  mole)  maleic 
acid  to  pH  5.  The  resulting  white  gums  crystallized  rapidly.  The 
solids  were  collected  by  filtration  and  purified  by  recrystalllzatlon 
from  550  ml.  hot  ethyl  acetate  yielding  2.2  g.  (6756)  of  product, 
m.p.  144-146“C. 

Anal.  Calcd.  for  C22H25NO5:  C,  66.92;  H,  6.57*  N,  3.66.  Pound: 

^7^6.79;  H,  6.63;  N,  3.43. 


5-(P-N,  N-Dlmethylamlnoethoxy) -10, ll-dlhydro-5H-dlbenzo[ a, d  ]cycloheptene 
Acid  Maleate,  ACC  7121-2131- 

A  mixture  of  2.4  g.  (O.05  mole)  50^.  sodium  hydride,  10.5  g.  (0.05  mole) 
10,ll-dlhydro-5H-dlbenzo[a,d]cyclohepten-5-ol  and  100  ml.  anhydrous 
toluene  were  stirred  at  reflux  for  one  hour,  cooled  to  25 ®C  and  a 
solution  of  freshly  distilled  ^-N, N-dlmethylamlnoethyl  chloride  In 
50  ml.  dry  toluene  was  added  and  the  resulting  mixture  was  stirred 
at  reflux  for  six  hours.  Upon  cooling,  the  reaction  mixture  was 
washed  with  5/^  sodlxmi  bicarbonate  and  water,  the  dried  organic 
fractions  were  evaporated  and  the  residues  were  distilled  under 
reduced  pressure  yielding  13.4  g,  (95.1?^)  of  product,  b.p,  l40-l43*C 
(0.2  mm. ) . 

Anal.  Calcd.  for  Ci8H23N0:  N,  4.98.  Pound:  N,  4.09. 

A  solution  of  4.2  g.  (O.036  mole)  maleic  acid  In  250  ml.  ethyl  ether 
was  added  to  a  solution  of  12.1  g,  (0.043  mole)  above  base  In  50  ml. 
ethyl  ether.  The  solids  which  formed  were  collected  by  filtration 
yielding  13.6  g.  of  product,  m.p.  9^-96*C.  The  solids  were  purified 
by  recrystalllzatlon  from  100  ml.  ethyl  acetate  yielding  11.7  g» 

(59. 05^)  of  pure  product,  m.p,  121-122®C, 

Anal.  Calcd.  for  C23H2TNO5:  N,  3.52;  N.E.,  198.7.  Found:  N,  3.55j 
N.E.,  202.8. 


( 


3_[^-(4-Methyl-l-plperazlnyl)ethoxy  ]-10, ll-dlhydro-5H-dlbenzo[a,d  3- 
cycloheptene  Bis  Maleate,  ACC  7121-22 


Anhydrous  hydrogen  chloride  was  bubbled  through  a  cooled  solution  of 
10.5  g.  (0.05  mole)  10,ll-dlhydro-5H-dlbenzo[a,d3cyolohepten-5-ol  In 
100  ml.  dry  benzene  for  1,5  hours.  The  solution  was  dried  over 
anhydrous  calclvun  chloride,  filtered  and  evaporated  under  reduced 
pressure.  The  resulting  chi or o- compound  was  dissolved  In  50  ml.  hot 
dry  xylene  and  added  In  one  portion  to  a  stirred  solution  of  l4.4  g. 
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(0.10  mole)  of  l-methyl-4-hydr6xyethyl  piperazine  In  50  ml.  dry 
xylene  and  the  mixture  stirred  at  reflux  for  three  hours.  After 
removing  the  xylene  under  reduced  pressure,  residues  were  dissolved 
In  water,  saturated  with  sodlvun  bicarbonate  and  extracted  Into  ether. 

The  dried  ether  extracts  were  evaporated,  and  the  residues  distilled 
under  reduced  pressure,  yielding  7.3  g.  (43.5^)  of  product, 
b.p.  210-2l6®C  (0.02  mm.).  The  distillates  (0.022  mole)  were  dissolved 
In  200  ml.  anhydrous  ethyl  ether  and  the  pH  was  adjusted  to  7  with  7  ml. 
of  a  solution  of  2,55  g.  (0.022  mole)  maleic  acid  In  15  ml.  ethanol. 

The  white  solids  which  formed  were  collected  by  anhydrous  filtration 
and  were  recrystalllzed  from  a  refluxing  solution  of  300  ml.  ethyl 
acetate  and  80  ml.  ethanol.  The  solids  which  formed  on  cooling  were 
collected  by  filtration  yielding  1.4  g.  (11.2J^)  of  product,  m.p.  174-175*0. 

Anal.  Calcd.  for  CaoHaaNaOs:  0,  63.36;  H,  6.38.  Pound:  C,  63.12; 

57^.26. 


5- ( l-Methyl-3-plperldyloxy ) -10, ll-dlhydro-5H-dlbenzo[ a,  d ]cycloheptene 
Acid  Fumarate,  ACC  7121-26 


This  compound  was  prepared  by  a  procedure  Identical  to  that  for 
ACC  7121-22  utilizing  the  appropriate  hydroxylalkylamlne.  The 
base  was  purified  by  distillation  under  reduced  pressure  yielding 
12.7  g.  (82.8^)  of  product,  b.p.  l82-l85“C  (0.02  mm.).  The  fumarlc 
acid  salt  was  prepared  by  conventional  methods  and  purified  by 
recrystalllzatlon  from  ethanol. 

Anal.  Calcd.  for  CasHaeNOg:  C,  70.90;  H,  6.90;  N,  3.31;  N.E.,  211.7. 
I^d:  C,  70.88;  H,  7.00;  N,  3.55;  N.E.,  209.5. 


5-(l-Methyl-2-pyrrolldylmethoxy)-10, ll-dlhydro-5H-dlbenzo[a, d]cyclo- 
heptene  Acid  Maleate,  ACC  7121-27 

This  compound  was  prepared  by  a  procedure  Identical  to  that  for 
ACC  7121-22  utilizing  the  appropriate  hydroxyalkyl amine .  The 

base  was  purified  by  distillation  under  reduced  pressure  yielding 
11.2  g.  (72. 8$^)  of  product,  b.p.  170-175°C  (0,02  mm,).  The  maleic 
acid  salt  was  prepared  by  conventional  methods  and  purified  by 
recrystalllzatlon  from  a  mixture  of  ethyl  acetate  and  ethyl  ether. 
Anal.  Calcd.  for  CagHagNOg:  C,  70.90;  H,  6.90;  N,  3.31;  N.E.,  211.7. 
Pound;  C,  70.89;  H,  7. 11;  N,  3.23;  N.E.,  221.9. 


5- ( l-Methyl-4-plperldyloxy) -10, ll-dlhydro-5H-dlbenzoC  a,  d ]cycloheptene 
Acid  Fumarate  Monohydrate,  ACC  7121-30 

This  compound  was  prepared  by  a  procedure  Identical  to  that  for 
ACC  7121-22  utilizing  the  appropriate  hydroxyallcylamlne .  The  base 
was  purified  by  distillation  vinder  reduced  pressure  yielding  13.7  S. 


r 
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(89.2^)  of  product,  b.p.  l62-l6$®C  (0.05  mm.).  The  fumarlc  acid 
salt  was  prepared  by  conventional  methods  and  purified  by  recrystal- 
llzatlon  from  acetonitrile. 

Anal.  Calcd.  for  CasHsiNOa:  0,  68.01;  H,  7 *08;  0,  21.75.  Pound: 
Ur58.l5;  H,  6.59;  0,  21.2. 


5-(5-Qulnuclldyloxy)-10,ll-dlhydro-5H-dlbenzo[a,d]cycloheptene, 

ACC  7121..55'  . 

This  compound  was  prepared  by  a  procedure  Identical  to  that  for 
ACC  7121-22  utilizing  the  appropriate  hydroxyalkylamlne.  The  base 
was  purified  by  distillation  under  reduced  pressure  yielding  11.5  g. 
(67.2^)  of  product,  b.p.  l80*C  (0.05  mm.).  The  product,  which 
solidified  on  standing  was  recrystalllzed  from  50  ml.  hot  Skelly  B 
yielding  9.0  g.  (55. ^jb)  of  crystalline  product,  m.p.  112-115®C. 

Anal.  Calcd.  for  C22H2SNO:  C,  82.78;  H,  7.89.  Pound:  C,  82.75; 

H,  7.97. 

0-  ( N, N-Dlmethylamlno ) ethyl ]-10 , ll-dlhydro-5H-dlbenzo[ a,  d ]  cyclo- 

hepten-5-one  Oxime  Fumarate,  ACC  7121-24 

A  mixture  of  4.5  g.  (0.02  mole)  of  10,ll-dlhydro-5H-dlbenzo[a, d]- 
cycloheptene-5-one  oxime  and  1.0  g.  (0.02  mole)  50^  sodium  hydride 
In  100  ml.  dry  toluene  was  heated  at  reflux  for  one  hour.  The 
mixture  was  cooled  to  20®C  and  6.4  g.  (O.O6  mole)  of  freshly 
distilled  ^-N,N-dlmethylamlnoethyl  chloride  In  20  ml.  dry  toluene 
was  added  and  the  resulting  mixture  was  stirred  under  reflvix  for 
three  hours.  Upon  cooling  20  ml.  water  was  added,  the  layers 
separated  and  the  organic  fractions  were  washed  with  water.  The 
dried  organic  fractions  were  evaporated  under  reduced  pressure 
yielding  6.1  g.  of  oily  residue. 

The  above  residue  and  2.5  g.  (0.02  mole)  of  fumarlc  acid  were 
dissolved  In  100  ml.  ethanol,  diluted  to  the  cloud  point  with 
125  ml.  ethyl  ether  and  refrigerated.  The  solids  which  formed 
were  collected  by  filtration,  triturated  under  acetone  and  aceto¬ 
nitrile  yielding  5.95  g.  (48.2$^)  of  product,  m.p.  140-142®C. 

Anal.  Calcd.  for  C23H26N205;  C,  67. 50;  H,  6.58;  N,  6.82.  Pound: 
cr^7.^9;  H,  6.54;  N,  6.82. 


O-Carboethoxy-lO, ll-dlhydro-5H-dlbenzo[ a, d ]cyolohepten-5-one  Oxime, 
ACC  7121-29' 

To  2.25  g.  (0.01  mole)  10,ll-dlhydro-5H-dlbenzo[a,d]cycloheptene-5- 
-one  oxime  and  1.00  g.  (0.01  mole)  trlethylamlne  dissolved  In  50  ml. 


confudenhal 


T 
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dry  benzene  and  cooled  to  20®C  was  added  1.1  g.  (0.01  mole)  ethyl 
chloroformate,  and  the  solution  was  heated  under  reflux  for  two 
hours.  Upon  cooling  the  solids  were  removed  by  filtration  through 
Cellte  and  the  filtrates  evaporated  under  reduced  pressure.  The 
residues  were  triturated  under  Skelly  B,  the  solids  were  collected 
by  filtration  yielding  2.70  g.  (93.0^)  of  product,  m.p.  112-115*0. 


Anal.  Calcd.  for  CieHirNOa: 

hTF.t^. 


C,  73.20;  H,  5.80. 


Pound:  C,  73.48; 


0-[_g-(N-Benzyl-N-methylamlno)ethyl  ]-10,  ll-dlhydro-5H-dlbenzo[  a,  d  ]- 
cyclohepten-5-one  Oxime  Acid  Fumarate,  ACC  7121-52 

This  compound  was  prepared  by  a  procedure  Identical  to  that  for 
ACC  7121-24  using  the  corresponding  amlnoalkyl  halide.  The  fumarlc 
acid  salt  was  prepared  by  conventional  methods  and  was  purified  by 
recrystr.lllzatlon  from  Isopropanol. 

^al.  Calcd.  for  C29H30N2O5:  C,  71.58;  H,  6.21;  N,  5.75.  Pound; 
^C7Tl.56j  H,  6.15;  N,  5.49. 


0-[_g-(  4-Methyl-l-plperazlnyl)  ethyl  ]-10 ,  ll-dlhydro-5H-dlbenzo[  a,  d  ]- 
cyclohepten-5-one  Oxime  Placid  Maleate,  ACC  7121-45 

This  compound  was  prepared  by  a  procedure  Identical  to  that  for 
ACC  7121-24  using  the  corresponding  amlnoalkyl  halide.  The  maleic 
acid  salt  was  prepared  by  conventional  methods  and  was  purified  by 
recrystalllzatlon  from  ethanol. 


Anal.  Calcd.  for  CaoHasNaOs:  C,  61.95;  H,  6.06;  N,  7.24;  N.E.,  145.4. 
Found;  C,  6I.98;  H,  6.25;  N,  7.27;  N.E.,  146.0. 


O-L^-  ( N, N-Dlmethylamlno) propyl ]-10 , ll-dlhydro-5H-dlbenzo[ a,  d ]cyc 1 o- 
hepten-5-one  Oxime  Acid  Maleate,  ACC  7121-59 

This  compound  was  prepared  by  a  procedure  Identical  to  that  for 
ACC  7121-24  using  the  corresponding  amlnoalkyl  halide.  The  maleic 
acid  salt  was  prepared  by  conventional  methods  and  was  purified  by 
recrystalllzatlon  from  ethyl  acetate. 

Anal.  Calcd.  for  C24H28N205:  C,  67. 90;  H,  6.65;  N,  6.60.  Pound; 
Cr57.52;  H,  6.91;  N,  6.58. 


0-[^-(N,  N-Dlmethylamlno)  ethyl  ]-5H-dlbenzo£a,d  ]oyclohepten-5-one 
Oxime  Acid  Pumarate,  ACC  7121-25 

This  compound  was  prepared  by  a  procedure  Identical  to  that  for 
ACC  7121-24  using  the  corresponding  oxime  and  amlnoalkyl  halide. 
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The  fumarlc  acid  salt  was  prepared  by  conventional  methods  and 
recrystalllzecj  from  ethanol. 

Anal.  Calcd.  for  C23H24N2OS:  C,  67.63;  H,  5.92;  N.  6.86.  Pound! 
^57n57.5l;  H,  5.99;  N,  6.87. 


3-Chloro-10,ll-dlhydro-5H-dlbenzo[a,d  ]cyclohepten-5-one  Oxime, 
ACC  7121-59  . 


A  mixture  of  65.3  g.  (O.27  mole)  3-chloro-10,ll-dlhydro-5H-dlbenzo- 
[a,d]cyclohepten-5-one,  56.3  g.  (O.8I  mole)  hydroxylamlne  hydro¬ 
chloride  and  800  ml.  pyridine  was  stirred  at  reflux  for  12  hours. 

The  solvents  were  removed  under  reduced  pressure  and  the  residues 
were  covered  with  one  liter  of  ether  and  washed  with  250  ml, 
portions  of  3N  hydrochloric  acid,  5^  sodium  hydroxide  and  water. 

The  dried  organic  fraction  was  evaporated  and  the  residues  were 
triturated  In  Skelly  B  and  collected  by  filtration,  yielding  49.5  g. 

{JO. 6^)  of  product.  Further  recrystalllzatlon  from  acetonitrile 

with  Darco  treatment  yielded  33.5  g.  (47.8^6)  of  product,  m.p.  198-201®C. 

Anal.  Calcd.  for  C15H12CINO:  C,  69. 9I;  H,  4.70;  N,  5.44;  Cl,  13. 76. 
Pound:  C,  69.91;  H,  4.70;  N,  -5.34;  Cl,  13.79. 


0-[^-(N,N-Dlmethylamlno)ethyl]-3-chloro-10,ll-dlhydro-5H-dlbenzo- 
[a,d]cyclohepten-5-one  Oxime  Acid  Fumarate,  ACC  7121-44 

This  compound  was  prepared  by  a  procedure  Identical  to  that  for 
ACC  7121-24  using  the  corresponding  oxime  and  amlnoalkyl  halide. 

The  fumarlc  acid  salt  was  prepared  by  conventional  methods  and  was 
purified  by  recrystalllzatlon  from  Isopropanol. 

Anal.  Calcd.  for  C23H2sClN205;  C,  62,08;  H,  5.66;  N,  6.30;  Cl,  7.97. 
Found:  C,  62.25;  H,  5.85;  N,  6.23;  Cl,  7.96. 


0-[_g-(  4-Methyl-l-plperazlnyl)  ethyl  ]-3-chloro-10,  ll-dlhydro-5H-dlbenzo- 
[a,d]cyclohepten-5-one  Oxime  Fumarate,  ACC  7121-45 


This  compound  was  prepared  by  a  procedure  Identical  to  that  for 
ACC  7121-24  using  the  corresponding  oxime  and  amlnoalkyl  halide. 

The  fumarlc  acid  salt  was  prepared  by  conventional  methods  and 
was  purified  by  recrystalllzatlon  from  ethanol. 

Anal.  Calcd.  for  C26H30CIN3OB:  C,  62,45;  H,  6.05;  N,  8.40;  Cl,  7. 09. 
Found;  C,  62.45;  H,  6.14;  N,  8.42;  Cl,  7.OI. 
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5,Sf  11, 12-Tetrahydrodlben2o[b,  f'lazoclne 

A  solution  of”  24,2  g.  (0.104  mole)  10,ll-dlhydro-5H-dlbenzo[a,d]cyclo- 
hepten-5-one  oxime  In  200  ml.  tetrahydrofuran  was  added  dropwlse  to 
a  refluxing  suspension  of  7.8  g,  (0.21  mole)  of  lithium  alvimlnum  hydride 
In  250  ml,  tetrahydrofuran  and  the  resulting  mixture  was  stirred  at 
reflux  for  twenty-four  ho\irs.  The  excess  hydride  was  deconroosed  with 
12  ml.  water  and  the  complex  was  hydrolyzed  with  4o  ml.  4o^potasslum 
hydroxide.  The  Inorganic  salts  were  removed  by  filtration  and  washed 
with  tetrahydrofuran.  The  dried  organic  filtrates  were  evaporated 
under  reduced  pressure,  the  residues  dissolved  in  ether  and  the  ether 
extracted  with  5%  hydrochloric  acid.  The  acid  aqueous  fraction  was 
saturated  with  sodium  hydroxide  and  extracted  repeatedly  with  ether. 

The  dried  ether  extracts  were  evaporated  under  reduced  pressure  and 
.the  residues  refluxed  In  100  ml.  Skelly  B.  The  solids  which  formed 
were  collected  by  filtration  and  dried  yielding  10,7  g.  (^9.35^)  of 
product,  m.p.  150-132®C.  This  product  was  in  every  way  Identical 
to  that  prepared  according  to  the  procedure  of  Monro  et.  al.®® 

Anal.  Calcd.  for  C15H15N:  N,  6,70.  Found:  N,  6.82, 


Phenylcyclopentylacetoxy  Acetic  Acid; 

To  22.0  g.  (0.1  mole)  phenyl cyclopentyl  glycolic  acid  In  100  ml. 
dry  benzene  was  added  a  solution  of  10.2  g,  (0.1  mole)  acetic 
anhydride  and  25  ml.  dry  benzene.  The  mixture  was  refluxed  for 
two  hours,  treated  with  Darco,  and  concentrated  to  dryness  under 
vacuum,  residue  -  23.2  g.  (88. 65^), 

Anal .  Calcd.  for  C1SH1BO4:  N.E.,  262.3.  Found:  N.E.,  283.2. 
The  Infrared  spectrum  indicates  absence  of  0-H  band,  presence  of 
acetate  carbonyl  at  5.7|J’. 


Phenylcyclopentyl  Ketone 

A  mixture  of  12,1  g.  (0.05  mole)  methyl  phenylcyclopentyl  glycolate, 
2,4  g.  (0.05  mole)  50^  sodium  hydride  and  100  ml,  toluene  was  stirred 
at  reflux  for  two  hours.  After  the  addition  of  7.0  g.  (0.55  mole) 
benzyl  chloride  the  mixture  was  refluxed  an  additional  three  hours. 
Upon  cooling,  5  ml.  methanol  was  added  and  the  salts  were  removed 
by  filtration.  The  filtrates  were  evaporated  under  reduced  pressure 
yielding  16  g,  of  a  mixture  of  solids  and  oil.  The  residues  were 
triturated  In  Skelly  B  and  the  solids  were  removed  by  filtration. 

The  filtrates  were  evaporated  and  the  residues  were  distilled  under 
reduced  pressure  yielding  4,3  g.  (26. 5?^)  of  product,  b.p,  170-172®C 
(0.7  mm,). 

VPC  comparison  of  this  material  with  authentic  phenylcyclopentyl 
ketone  prepared  by  the  reaction  of  phenyl  cyanide  and  oyclopentyl 
magnesium  bromide  showed  that  the  two  compounds  had  identical  elution 
times. 
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(-)  l-Ethyl-5-plperldyl-phenylcVclopentyl  Olycolate  Hydrochloride 

L-(l-Ethyl-2-pyrrolldylmethyl)phenylcyclopentyl  glycolate  hydrochloride 
(56.8  g.,  0.1  mole)  (previously  prepared  as  part  of  the  Lakeside  research 
program  prior  to  the  Initiation  of  this  contract)  was  dissolved  In  200  ml, 
water,  saturated  with  sodlvim  bicarbonate  and  extracted  with  ethyl  ether. 
The  dried  ether  extracts  were  evaporated,  and  the  residues  were  distilled 
under  reduced  pressure  yielding  30.5  &.  (92. OJ^)  of  ring  e;3q)anded  product, 
b.p.  139-1^0 ®C  (0.02  mm.).  The  base  (O.O9  mole)  was  dissolved  In  acetone 
and  acidified  with  anhydrous  hydrogen  chloride.  The  solids  which  formed 
were  collected  by  filtration  and  purified  by  recrystalllzatlon  from 
acetonitrile  yielding  12.2  g,  (33.1^)  of  solids,  m.p.  231-232*0. 

Anal.  Calcd,  for  C20H30CINO3:  N,  3.81;  Cl,  9.66,  Pound;  N.  3.85: 

^179.57.  a25  DMP  +  9.29*. 


(-)  Phenyl cyclopentyl  Glycolic  Acid 

A  mixture  of  7*^  g*  (0.02  mole)  (-)  l-ethyl-3-plperldyl-phenylcyclo- 
pentylglycolate  hydrochloride,  2.8  g.  (0.05  mole)  potasslm  hydroxide, 
75  ml.  methanol  and  5  ml.  water  was  refluxed  for  three  hours  and  eva¬ 
porated  under  reduced  pressure.  The.  residues  were  washed  with  ether 
and  the  solids  dissolved  In  25  ml.  water  and  acidified  with  hydro¬ 
chloric  acid  and  extracted  several  times  with  ether.  The  dried  ether 
extracts  were  evaporated  under  reduced  pressure  yielding  0.9  g,  (20,k^) 
of  product,  m.p,  126-128*0.  BMP  -5.58®, 


exo-2- (Benzllyloxy ) -exo-3( N, N-dlmethylamlnomethyl ) blcycloC  2 .2.1]- 
heptane  Hydrochloride,  ACC  7121-^ 

A  mixture  of  10,0  g.  (0.059  mole)  exo-2-hydroxy-exo-3( N. N-dlmethyl- 
amlnomethyl)blcyclo[2,2.1  ]heptane,“rf.3  g.  (0.059  mole)  methyl 
benzllate  and  200  ml,  n-heptane  was  heated  In  the  presence  of 
freshly  prepared  sodlvim  methoxlde  until  the  separation  of  methanol 
In  a  Dean-Stark  separator  ceased  (0.9  ml.  of  theory  of  3.0  ml.). 
Upon  cooling  the  reaction  mixture  was  filtered  and  washed  with 
water  until  the  washes  were  neutral.  The  organic  fraction  was 
extracted  with  dilute  hydrochloric  acid  where  a  copious  white 
precipitate  formed.  The  solids  were  collected  by  filtration  and 
recrystalllzed  from  90  ml.  Isopropanol  yielding  5.2  g,  (21. 25^)  of 
product,  m.p.  198-200*0. 

Anal.  Calcd.  for  C24H30CINO3:  0,  69.29;  H,  7.27;  0,  11.54.  Pound; 
TJ7^9.2;  H,  7.3;  0,  11.8. 
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DATA  SHEET  FOR  COMPOUND  NO.  7121-1 
Lakeside  Laboratories.  Inc..  Reference  No.  RB  1051-79B.  EX  10-314 


a.  3-Quinuclldyl  Lactate 


0-C-CH-CH3 


OH 


C10H17NO3 

M.P.  73-76“  (Corrected) 
M.W.  199.244 


Amountt  1.0  g. 


b .  Synthetic  Route 


0  OH 

OH  **  * 

Ethyl  lactate  was  allowed  to  react  with  3-qulnuclldlnol  In 
refluxing  dry  toluene  In  the  presence  of  alvmlnvnn  Isopropoxlde 
for  three  hours ^  and  for  one  additional  hour  at  the  sane 
temperature  under  80  mm.  pressure.  The  resulting  ester  was 
purified  by  distillation. 


c.  Purity  was  determined  by  IR  spectroscopy  In  these  laboratories 
and  by  carbon  and  hydrogen  analysis  performed  by  Weller-Strauss. 


d.  Equipment  utilized  was  conventional  Pyrex  standard  taper 
laboratoxy  glassware. 


smr 
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Data  Sheet  for  Compound  No.  7121-4 
Lakeside  Laboratories.  Inc.,  Reference  No.  RB  1051“95Aj  EX  10-324 


a.  3-Qulnuclldyl  atro lactate 


0  OH 


C'leHasClNOa 

M.P.  244-245“(  corrected) 
M.W.  311.801 


hydrochloride 

•HCl 

Amount}  1.0  g. 


h.  Synthetic  Route 


(H  0 

^^^-COCHa 

CHa 


Al[0CH( CHa) aJs 
120 V^O  mm. 


0  OH 


Methyl  atrolactate  was  allowed  to  react  with  3-qulnuclldlnol 
In  reflvixlng  dry  toluene  in  the  presence  of  aluminum 
Isopropoxlde  for  two  hours,  and  for  1.5  additional  hours 
at  the  same  temperature  under  80  mm.  pressure.  The 
resulting  ester  was  converted  to  the  hydrochloride  salt 
and  purified  by  recrystalllzatlon  from  acetonitrile. 


c.  Purity  was  deteirolned  by  IR  spectroscopy  performed  In 
these  laboratories  and  by  carbon  and  hydrogen  analysis 
perfozmed  at  the  Iftilted  States  Army  Chemical  Center. 


d.  Equipment  utilized  was  conventional  Pyres  standard  taper 
laboratory  glassware. 


DATA  SHEET  FOR  COMPOUND  NO.  7121-5 
Lakeside  Laboratories,  Inc.  Reference  No.  RB  1029-890  EX  10-200 


a. 


b. 


5-Q,uinuclldyl-o-hydr*oxyben2oate  Hydrochloride 


•HCl  ■ 


C14H18CINO3  '  Amount:  5  grams 

M.W.  283.7^9 

M.P.  266-267“  (d)  corrected 


Synthetic  Route 


COOH 


SOCI2  - #- 


COCl 


COCl 


o-Hydroxybenzoyl  chloride  was  prepared  as  in  U.S.  2,899>^58, 
This  chloride  was  reacted  with  the  sodium  anion  of 
3-quinuclidlnol,  the  basic  ester  converted  to  the  hydrochloride 
salt  in  ether  and  recrystallized  twice  from  .ethanol. 


c.  Purity  was  determined  by  IR  spectroscopy  and  carbon,  hydrogen 
and  oxygen  analysis  performed  at  the  United  States  Army 
Chemical  Center. 


d.  Equipment  utilized  was  conventional  pyrex  standard  taper 
laboratory  glassware.  . 


d 
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DATA  SHEET  FOR  COMPOUND  NO.  7121-6 
Lakeside  Laboratories j  Ino.j  Referenoe  No.  RB  1029"205Aj  EX  10-245 


a.  5-Qulnuclldyl-m-hydroxybenzoate  Hydrochloride 


0> 

n 


Ci4HieClN03  Amount:  5>0  g., 

M  w  74q 

m!p’.  245-247*0  (Corrected) 


b.  Synthetic  Route 


Data  Sheet,  Compound  7121-6 
Lakeside  Laboratories,  Inc, 
January  7,  1965 
Page  .  2 


Benzyl-5-(benzylpxy) benzoate,  5-(benzyloxy) benzoic  acid 
and  3-(benzyloxy) benzoyl  chloride  were  prepared  by  the 
methods  reported  by  Cavalllto  and  Buck,  J.  Am.  Chem.  Soc. 

6^1  2l40  (19^35)  for  the  2-  and  4-  position  Isomers, 

3(Benzyloxy) benzoyl  chloride  was  allowed  to  react  with 
3-qulnuclldlnol  in  refluxing  chloroform,  and  the  crude  m-benzyloxy 
ester  Isolated  as  the  hydrochloride  salt.  The  crude  ester 
salt  thus  obtained  was  debenzylated  in  aqueous  methanol  at 
four  atmospheres  of  hydrogen  in  the  presence  of  palladium 
on  carbon  catalyst  and  the  resulting  product  recrystallized 
from  ethanol. 


c .  Purity  was  determined  by  IR  spectroscopy,  nitrogen  and 

chloride  determinations  In  these  laboratories  and  by  carbon 
and  hydrogen  analysis  performed  at  the  United  States  Army 
Chemical  Qenter. 


d.  Equipment  utilized  was  conventional  Pyrex  standard  taper 
laboratory  glassware  and  a  Parr  low  pressure  hydrogenation 
apparatus . 


smr 


DATA  SHEET  FOR  COMPOUND  NO.  7121 
keslde  Laboratories.  Inc.  Reference  No.  RB  1029<-149A  EX  10-220 


a.  3-Quinuclldyl-p-hydroxybenzoate  Hydrochloride 


CiaHisCIHOs  Amount:  1.0  gram 

M.W.  283.14-9 

M, P.  259r26i®  (corrected) 


KOH 

|lCl 


COOH 


2- 


Ben25yl-4(benzyloxy) benzoate,  4- (benzyloxy) benzoic  acid 
and  4- (benzyloxy) benzoyl  chloride  were  prepared  as 
reported  by  Cavallito  and  Buck,  J.A.C.S.  2140  (1943). 

4 (Benzyloxy) benzoyl  chloride  was  allowed  to  react  with  the 
sodium  anion  of  3-qulnuclldlnol,  the  basic  ester  converted 
to  the  hydrochloride  salt  in  ether  and  recrystallized  from 
isopropanol.  The  p-benzyloxy  ester  hydrochloride  thus 
obtained  was  debenzylated  in  aqueous  methanol  at  four 
atmospheres  of  hydrogen  in  the  presence  of  palladium  on 
carbon  catalyst  and  the  resulting  product  recrystallized 
from  isopropanol. 


Purity  was  determined  by  IR  spectroscojiy  and  carbon,  hydrogen 
and  oxygen  analysis  performed  at  the  United  States  Army 
Chemical  Center. 


Equipment  utilized  was  conventional  pyrex  standard  taper 
laboratory  glassware  and  a  Parr  low  pressure  hydrogenation 
apparatus. 
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DAT a[ SHEET  FOR  COMPOUND  NO.  7121-8 
pgtTn'lea,  Inc..  Reference  No.  RB  1030-245,  EX  10-304 


a.  3-Qulnuclldyl-3,P-d^phenyl-^-hydroxyproplonate  hydrochloride 

0  <5)h 


C  2  2H2  6  C INO3 

M.P.  243*0  (corrected) 

M.W.  387.90 


Amount ;  1  g . 


h.  Synthetic  Route 


The  3-qulnuclldlnol  was  allowed  to  react  with  acetyl  chloride 
in  chloroform  and  the  ester  was  purified  by  vacuum  distillation. 
The  3-quinuclidyl  acetate  was  allowed  to  react  with  benzo- 
phenone  in  liquid  ammonia  and  sodium  amide  according  to  the 
procedure  described  by  C.  Hauser  ,  J.O.C.  25 i  1296-1302  (i960). 
The  hydrochloride  salt  prepared  from  the  a^ve  ester  was 
purified  by  recrystalllzatlon  from  ethanol. 


c.  Purity  was  determined  by  IR  spectroscopy  in  these  laboratories 
and  by  carbon  and  hydrogen  assay  performed  at  the  United  States 
Army  Chemical  Center, 


d.  Equipment  utilized  was  convent .onal  pyrex  standard  taper 
laboratory  glassware. 
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DATA  SHEET  FOR  COMPOUND  NO.  7121-9 
Lakeside  Laboratories^  Inc.  Reference  No.  RB  1029-205B,  EX  10-246 


a.  5-Qulnuclldyl-p-benzyloxybenzoate  Hydrochlirlde 


•HCl 


C21H24CINO3  Amount:  2.5  g. 

M.W.  575.867 

M.P.  256-257“C  (Corrected) 


( 


b .  Synthetic  Route 


E 


I 


Data  Sheetj  Compound  7121-9 
Lakeside  Laboratories,  Inc, 
January  'J ,  1963 
Page  2 


Benzyl-4(benzyloxy) benzoate,  4-( benzyloxy)  benzoic  acid 
and  4-( benzyloxy) benzoyl  chloride  were  prepared  as  reported 
by  Cavallito  and  Buck,  J.  Am.  Chem.  Soc.,  6^.  2l40  (1943). 

4-( Benzyloxy) benzoyl  chloride  was  allowed  to  react  with 
3-qulnuclldlnol  In  refluxing  chloroform,  the  p-benzyloxy 
ester  being  Isolated  as  the  hydrochloride  salt  and  purified 
by  recrystallizatlon  from  Isopropanol. 


Purity  was  determined  by  IR  spectroscopy,  nitrogen  and 
chloride  determinations  in  these  laboratories  and  by  carbon 
and  hydrogen  analysis  performed  at  the  United  States  Army 
Chemical  Center. 


d.  Equipment  utilized  was  conventional  Pyrex  standard  taper 
laboratory  glassware. 


I 
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DATA  SHEET  FOR  COMPOUND  NO.  7121-10 
Lakeside  Laboratories,  Inc.  Reference  No.  RB  1029-2050,  EX  10-247 


a.  3-Qulnuolldyl-p-chlorophenoxyacetate  Hydrochloride 


0 


n 

O-C-CHa 


-0 


•HCl 


C1SH19CI2NO3  Amount:  5.0  g. 

M.W.  552.224 

M.P.  199-201®C  (Corrected) 


b.  Synthetic  Route 


Cl 


OCH2COOH 


+ 


SOCI2 


Cl 


OCHaCOCl 


CH2COCI 


CHCI3 


0 
II 

OCCHa 


•HCl 


p-Chlorophenoxyacetyl  chloride  was  prepared  as  reported  In 
Bell  VI,  Suppl.  11,  p.  177. 

5-Qulnuclldlnol  was  allowed  to  react  with  p-chlorophenoxyacetyl 
chloride  In  refluxing  chloroform  and  the  resulting  ester 
hydrochloride  purified  by  recrystalllzatlon  from  isopropanol. 


( 


Data  Sheet,  Compound  7121-10 
Lakeside  Laboratories,  Inc. 
January  7,  1965 
Page  2 


c.  Purlvy  v;as  determined  by  IR  spectroscopy,  nitrogen  and 

chloride  determinations  in  these  laboratories  and  by  carbon 
and  hydrogen  analysis  performed  at  the  United  States  Army 
Chemical  Center. 


d.  Equipment  utilized  was  conventional  Pyrex  standard  taper 
laboratory  glassware. 


I 


smr 
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DATA  SHEET  FOR  COMPOUND  NO.  7121-11 
Lakeside  Laboratories,  Inc.,  Refernnce  No.  RB  1029-2Q5D,  EX  10-248 


a.  3-Qulnuclldyl-m-benzyloxybenzoate  Hydrochloride 


C21H24CINO3  Amount:  3.0  g. 

M.W.  373.867 

M.P.  l86-l88°C  (Corrected) 


•HCl 


Data  Sheet,  Compound  7121-11 
Lakeside  Laboratories,  Inc. 
January  7j  19^5 
Page  2 


Benzyl-5(benzyloxy) benzoate,  3-(benzyloxy) benzoic  acid  and 
5-(benzyloxy) benzoyl  chloride  were  prepared  by  the  methods 
reported  by  Cavalllto  and  Buck,  J.  Am.  Chem.  Soc.  6^:  2l40  (194^) 
for  the  2-  and  4-  position  Isomers . 

^-(Benzyloxy) benzoyl  chloride  was  allowed  to  react  with 
5-qulnuclldlnol  in  refluxing  chloroform,  the  m-benzyloxy 
ester  being  isolated  as  the  hydrochloride  salt  and  purified 
■’•y  recrystallization  from  isopropanol. 


c.  Purity  was  determined  by  IR  spectroscopy,  nitrogen  and 

chloride  determinations  in  these  laboratories  and  by  carbon 
and  hydrogen  analysis  performed  at  the  United  States  Army 
Chemical  Center. 


d.  Equipment  utilized  was  conventional  Pyrex  standard  taper 
laboratory  glassware. 
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DATA  SHEET  FOR  COMPOUND  NO.  7121-12 
Lakeside  Laboratories,  Inc.,  Reference  No.  RB  1029-205E,  EX  10-249 


a.  5-Q,ulnuclldyl-5, ^j5-trlmethoxybenzoate  Hydrochloride 


•HCl 

C17H24CINO5  Amount:  3.0  g. 

M.W.  357.827 

M.P.  2i4-216°C  (Corrected) 


b.  Synthetic  Route 


H3CO  HaCO^ 

H3CO  — ^  V-COOH  +  SOCI2  - V  H3CO  — COCl 

HsCO--^— ^  HaCO-^-^ 


H3C0^ 

H3CO— 

H3C0"'''^ 


CHCla  ^ 


-  OCH3 
OCH3 

-  OCH3 


•  HCl 


3, 4,5-Trlmethoxybenzoyl  chloride  was  prepared  as  reported 
by  H.  Rapoport,  A.  Williams  and  M.  Clsney,  J.  Am.  Chem. 

soc.,  X3;  i4i4-2i  (1951) . 

3^ 5-Trlmethoxybenzoyl  chloride  was  allowed  to  react  with 
3-q'ulnuclldlnol  In  refluxing  chloroform  and  the  resulting 
ester  hydrochloride  was  purified  by  recrystalllzatlon  from 
isopropanol. 


C 


Data  Sheet,  Compound  7121-12 
Lakeside  Laboratories,  Inc. 
January  1965 
Page  2 


Purity  was  determined  by  IR  spectroscopy,  nitrogen  and 
chloride  analysis  in  these  laboratories  and  by  carbon 
and  hydrogen  analysis  performed  at  the  United  States  Array 
Chemical  Center. 


Equipment  utilized  was  conventional  Pyrex  standard  taper 
laboratory  glassware. 


DATA  SHEET  FOR  COMPOUND  NO.  7121-15 
Lakeside  Laboratories,  Inc.,  Reference  No.  RB  1029-207A,EX  10-250 


a.  J-Quinuclldyl-a-bromophenylacetate  Hydrobromide 

0 

^O-C-OH^ 

^N^  Br 

CisHigBrsNO  Amount:  5.0  g. 

M.P.  185-185“C  (Corrected) 

M.W.  405.142 


b.  Synthetic  Route 
CHaCOOH 
1^^  +  SOCI2 


I 


•HBr 


Phenylacetyl  chloride  was  prepared  by  reacting  phenylacetlc 
acid  with  thlonyl  chloride  and  distilling  the  product. 

(l.M.  Hellbron,  Diet.  Org.  Cpds.  ( 1945) ^  vol.  5,  p.  578) 

a-Bromophenylacetyl  bromide  was  prepared  as  reported  by 
Cohen,  J.  Chem.  Soc.,  99  IO65. 

5-Qulnuclldlnol  was  allowed  to  react  with  a-bromophenylacetyl 
bromide  In  refluxing  chloroform  and  the  resulting  ester 
hydrochloride  purified  by  recrystallization  from  acetonitrile. 


Data  Sheetj  Compound  7121-15 
Lakeside  Laboratories,  Inc, 
January  4,  1965 
Page  2 


c.  Purity  was  determined  by  IR  spectroscopy,  nitrogen  and 

chloride  analysis  in  these  laboratories  and  by  carbon  and 
hydrogen  analysis  performed  by  the  United  States  Army 
Chemical  Center. 


d.  Equipment  utilized  was  conventional  Pyrex  standard  taper 
laboratory  glassware. 


srar 
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DATA;  SHEET  FOR  COMPOIR®  NO.  7121-14 
Lakeside  Laboratories,  Inc.,  Reference  No.  R3  1030-241,  EX  10-285 


a.  ^-QiJin'uclldyl  acetoacetate  hydrochloride 


O-C-CH2CCE3 

I!  n 

0  0 


•HCl 


CiiHiaClNOs  Amount:  1.0  g. 

M.P.  177-178°C  (corrected) 

M.¥.  247.72 


t).  Synthetic  Route 


CHaCOCHaCOaCaHs 


✓0— 0— 0j.-aCCri3 
!)  1; 

I  0  0 


The  J-quinuclidinol  \;as  trar.sesterified  with  ethyl 
acetoacetate  according  to  the  procedure  reported  by 
A.  Bader^  J.  Amer.  Chem.  Soc . ,  73^  ^195  ( 1951) .  The 
resulting  ester  hydrochloride  v;as  purified  by 
recrystsQlization  from  ethyl  acetate  and  ethanol  (7-1). 


c.  Purity  was  determined  by  IR  spectroscopy  In  these 
laboratories  and  by  carbon  and  hydrogen  analysis 
performed  by  Weiler-Strauss . 


d.  Equipment  utilized  ’..as  conventional  pyrex  standard  taper 
laboratory  glassware. 


DaJa  sheet  for  COMPOUl'JR  NO.  7121-15 
Lakeside  Lab  o  rate  riles,  Inc.,  Reference  No.  RB  1050-245,  EX  10-286 

^  '■ . -  I 


a.  5-Quinuclldyl  Benzoylacetate  hydrochloride 


^XxO-CCHaCCsHs 

II  n  *Tr/-iT 

0  0 


C16H20CINO3  Amount;  1.0  g. 

M.P.  158-159°C  (corrected) 

M.W.  509.79 


b.  Synthetic  Route 


CSH5COCH2CO2C2H5 


O-CCH2CC6K5 

!;  II 

0  0 


The  5-qulnuclidinol  \vas  transesterified  v;ith  ethyl 
benzoylacetate  according  to  the  procedure  reported 
by  A.  Bader,  J.  Araer.  Cheni.  Soc.  75^  4195  (  1951)  .  The 
resulting  ester  hydrochloride  was  purified  by 
recrystallization  from  ethyl  acetate  and  ethanol  ( 2-1) . 


c.  Purity  was  determined  by  IR  spectroscopy  in  these 
laboratories  and  by  carbon  and  hydrogen  analysis 
performed  by  Weiler-Strauss . 


d.  Equipment  utilized  was  conventional  pyrex  standard  taper 
laboratory  glassware. 


4-12- 


DATA  SHEET  FOR  COllPO-JI'ni  ITO.  7121-16 
Lakeside  Laboratories^  Inc.,  P.ei'er-ence  No.  Ii3  1030-247A,  EX  IQ-pOg 


a.  jJ-Q'ulnuclldyl-p-hydroxi/butyratc;  Hydrochloriae 


O-CCHsCI-ICHa 
"  ! 

0  OK 


C11H20CINO3  Amount:  1  g. 

M.P.  155-156 °C  (corrected) 

M.W.  249.74 


b.  Synthetic  Route 
O-CCH2CCH3 

It  t! 

0  0  -HCl 

The  qulnuclldyl  acetoacetate  ester  was  reduced  In  a  Parr 
hydrogenator  at  50°C  under  60  psl  hydrogen.  The  resulting 
ester  hydrochloride  vras  purified  by  recrystalllzatlon  from 
Isopropanol. 


c.  Purity  was  determined  by  IR  spectroscopy  in  these  laboratories 
and  by  carbon  and  hydrogw..  analysis  performed  by  Keller-Strauss . 


d.  Equipment  utilized  was  conventional  pyrex  standard  taper 
laboratory  glassware. 


smr 


COKFiSEMTIAL 


4 


D.:TA  s::: 
Lakeside  LaboraLor-le;; 


-•  V-.\ 

.  ri  0  I 


GOl-.'kCy. 

kei'c'.:v 


12 1-17 

■ !  Q  «  —  -liX 


a.  2-Quinuclldyl  methyroensilate  aydrochlopide 

^^^$^CH20C-C(  CsKs)  2 


C22H26GINO3 

M.P.  262°(d)  (corrected) 
M.¥.  587.095 


Amount : 


g. 


b .  Synthetic  Route 


'CH2OH 


OI-I 

(CsI-l5)2C-C0CCH5 


n-.iepuane 


The  2-cuinucliayl  meuhanol  -.'.’as 
benzilate  in  refluzcing  n-heptar 
freshly  prepared  solution  of  sc 
The  ester  was  converted  to  the 
and  purified  by  recrysrallizau: 


uranses'cerlf led  vrith  methyl 
,e  in  the  presence  of  a 
iiurr.  in  methanol  as  a  catalys.  . 
hydrochloride  salt  in  ether 
on  from  acetonitrile. 


c.  Purity  was  determined  by  infrared  spectroscopy,  nitrogen 

and  chloride  analysis  in  these  laboratories  and  by  carbon-hydrogen 
analysis  performed  by  VJeller-Strauss . 


d.  Equipment  utilized  \ms  conventional  Pyrex  standard  taper 
laboratory  glasL,  .re. 


smr 


ImIv 


..ail  \i  ii 


DNIl  SX3ET  FCE  COMFCijaD  I-IO  .  7121-13 
Lakeside  Laboratories,  Inc  .  ^  Ref ur-onc  c-  IIo.  PlB  ICjl-dgA, 


EX 


-yiS 


j-U-y 


a. 


3-Qulnuclldyl  phenylacetate  hydrochloride 


C15K20CINO2  Amount:  1.0  g. 

M.P.  l80-l8l°(  corrected) 

M.¥,  281.775 


b .  Synthetic  Route 


.A1~0CH(CH3)2]s 
120-150 V80  mm. 


/-V 

11 


“*  C — C  Kg 


Ethyl  phenyl  acetate  v;a3  aliened  to  react  with  5-v..uinuclidinol 
in  uhe  presence  of  aluminum _ isopropoxide  under  SO  mm. 
pressure  for  one  hour  at  12C''0  and  for  two  hours  additional 
at  150^0.  The  resulting  ester  was  converted  to  its 
hydrochloride  salt  and  purified  by  recrystallizaticn 
from  acetonitrile. 


c.  Purity  was  determined  by  IR  spectroscopy,  nitrogen  and 
chloride  assays  performed  in  these  laboratories  and  by 
carbon  and  hydrogen  analysis  performed  by  Weller  and  Strauss. 


d.  Equipment  utilized  was  conventional  Pyrex  standard  taper 
laboratory  glassware. 


smr 


COMFIDEKTIAL 


6-27.63 


I 


DATA  SHEET  FOR  COMPOUND  NO.  7121-19 
Lakeside  Laboratories,  Inc.,  Reference  No,  RB  IO5I-I65A.  EX  10-338 


a. 


1.7,7-Trlmethyl - 2-ben2lloyloxy-3-N,N-dlmethylainlno-blcyclo. 

-L2.2.I. ]-heptane  hydrochloride 

0  OH 

0- C- C- (^)  2 

C^^x^(CH3)2  *HC1 


C2SH34CINO3 

M.P.  294.296®  (d)  (corrected) 
M.W.  443.997 


Amount:  1.0  g. 


b.  Synthetic  Route 


DNa 

>s\^>^(CH3)2 


+  (0-)2  6-c.ci  ^ 


^HCl^ 


0  Cl 


-C-6-(  -^)  2 
(CH3)2*HC1 


cx-Chlorodlphenylacetylchlorlde  was  allowed  to  react  v;lth  the 
sodium  anion  of  3-N,N-dlmethylamlno  borneol  In  refluxing  benzene 
for  three  hours.  The  resulting  a_chloro  ester  was  converted  to 
the  hydrochloride  salt  which  was  then  hydrolyzed  to  the  appropriate 
a_hydroxy  ester  In  boiling  water  and  purified  by  recrystallization 
from  acetonitrile  and  resuspension  in  boiling  water. 


c.  Purity  was  determined  by  nitrogen  analysis  and  IR  spectroscopy 

performed  In  these  laboratories  and  by  carbon  and  hydrogen  analysis 
performed  by  Weller  and  Strauss. 


t) 


d.  Equipment  utilized  was  conventional  Pyrex  standard  taper  laboratory 
glassware. 


snb 


OKHDl 


IS 

M  'I  il  ' '  1 1  ‘  \ 


L 


COMriDENTIAL 


Data  Sheet  for  Compound  No.  7121-20 
Lakeside  Laboratories.  Inc..  Reference  No.  RB  1051-233B  EX  10-356 


a.  l.7.7-Trlmethyl-endo-2-benzlloyloxy-endo-3-N.N-dlmethylamlno 
blcyclo-L2.2.1. ]-heptane  hydroehlorlde 


*HC1 


C26H34C1N03 

MW  443.997 

MP  284-285®C  (Corrected) 


Amount  1.0  gram 


b.  Synthetic  route 
^ONa 


GLO 


^'^^^(CH3)2 


'HCl 


•HCl 


a_Chlorodlphenyl  acetyl  chloride  was  allowed  to  react  with  the 
sodium  anion  of  endo-3-N, N-dlmethylamlno  borneol  In  refluxing 
benzene  for  three  hours.  The  resulting  ct_chloro  ester  was 
converted  to  the  hydrochloride  salt  which  was  then  hydrollzed 
to  the  appropriate  a_hydroxy  ester  In  boiling  water  and  purified 
by  recrystalllzatlon  from  acetonitrile. 


c.  Purity  was  determined  by  nitrogen  analysis  and  IR  spectroscopy 
performed  In  these  laboratories  and  by  carbon,  hydrogen  and 
oxygen  analysis  performed  at  the  United  States  Army  Chemical 
Center. 

Analysis  J^N,  3.15,  cal.  Pound  3.17. 


d.  Equipment  utilized  was  conventional  Fyrex  standard  taper 
laboratory  glasswau'e. 


CONHDEMIIAL 


Data  Sheet  for  Compound  No.  7121-21 
Lakeside  Laboratories.  Inc..  Reference  No.  RB  1054-51,  EX  10-346 


a.  5-[ P-(N.N-Dlmethylamlno) ethoxy fe-H-dlbenzoC a. dlcycloheptadlene  maleate 


HC-COOH 
HC-COOH 

0C2H4N(CHs)z 


C23H27N05  Amount:  1  gram 

M.W.  397.46 
M.P.  121-122* 


b.  Synthetic  Route 


+  NaH  +  (CH3)2NCaH4Cl 

0C2H4N(CH3)2 

The  sodium  alcoholate  was  prepared  by  refluxing  the  alcohol  and  sodium 
hydride  In  toluene.  Freshly  distilled  P-dlmethyl  amlnoethyl  chloride 
was  added  to  the  anion  solution  and  the  mixture  was  refliuced  for  six 
hours.  The  base  was  converted  to  the  maleate  salt  In  ether  and  purified 
by  recrystalllzatlon  from  ethyl  acetate. 

C.  Van  Der  Stelt.  A.  F.  Harms  and  W.  Th.  Nauta,  J.  Med.  Fharm.  Chem., 
Volume  4(2)  335-349  (1961). 


c.  Purity  was  determined  by  infrared  spectroscopy,  nitrogen  and  neutral 
equivalent  analysis  In  these  laboratories. 


d.  Equipment  utilized  was  conventional  Fyrex  standard  taper  laboratory 
glassware. 


CONFIDEOTIAL 


Data  Sheet  for  Compound  No.  7121-22 
Lakeside  Laboratories.  Inc..  Reference  No.  KB  1051-231A.  EX  10-354 


a.  5-C  p- (4-Methyl-l-plperazl^l) ethoxy  l-SH-dlbenzoC a. d] 
cycloheptadlene  bis  maleate 


•  2 


HC-COOH 

It 

HC-COOH 


CaoHseNaOs  Amount  1.0  gram 

MW  568.604 
MP  174-175 • 

b.  Synthetic  Route  - 


Anhydrous  hydrogen  chloride  was  bubbled  through  a  cooled 
benzene  solution  of  the  alcohol  and  the  resulting  chloro 
compound  was  added  to  a  solution  of  l-methyl-4-plperazlnyl 
ethanol  In  xylene  and  the  mixture  was  refluxed  for  three 
hours.  The  base  was  converted  to  the  bis  maleate  salt  In 
ethanol-ether  and  reorystalllsed  from  ethanol-ethylacetate. 


Data  Sheet,  Compound  7121-22 
Lakeside  Laboratories,  Inc. 
August  29,  196]^ 

Page  2 


c.  Purity  was  determined  by  carbon  and  hydrogen  assay 
performed  by  Weller  and  Strauss. 

Assay  Calc.  J^C,  65.56,  jfil,  6.58.  Pound;  J^C,  65.12, 
6.26. 


d.  Equipment  utilized  was  conventional  Pyrex  standard 
taper  laboratory  glassware. 


V 


Data  Sheet  for  Compound  No,  7121-25 
Lakeside  Laboratories.  Inc,,  Reference  No,  RB  1051-253A.  EX  10-555 


a.  N- ( 2-N. N-Dlmethylamlnoethyl ) -10 . ll-dlhydro-5H-dnoenzo[ a, d 1 
cyclohepten-5-amlne  dlhydro chloride 


NHCH2CH2N(CH3); 


•2HC1 


CieEzeClzHs  Amo\mt  1.0  gram 

MW  553.328 
MP  185-187 


b.  Synthetic  route 


(' 


f 

HNC-CH2N( CH3) 
0 


L1A1H4  +  A1C13 


2 


Ether  ^ 


HNCH2CH2N(CH3)2 


The  amide  was  reduced  with  aluminum  chloride- lithium  alxmilnum 
hydride  In  anhydrous  ether  and  the  base  converted  to  the 
dlhydrochlorlde  salt  In  ether  and  was  purified  by  recrystal- 
llzatlon  from  ethanol-ethyl  ether. 

U.  S.  5,052,721  Example  l4 


c.  Purity  was  determined  by  nitrogen,  chloride  assay  and  IR 
spectroscopy  In  these  laboratories  and  by  carbon-hydrogen 
analysis  by  Weller  and  Strauss. 

Assay  calc.  64.59;  5^,  7*^1;  7*93;  Cl,  20,07, 

Pound;  ^C,  64.40j  7.22;  7.84;  ^Cl,  20.26. 


d.  Equipment  utilized  was  conventional  Pyrex  standard  taper 
laboratory  glassware. 

snb 


Data  Sheet  for  Compound  No.  7121-24 
Lakeside  Laboratories,  Inc.,  Reference  No.  RB  1054-103A,  EX  10-36? 


a.  o-[P-(N.N-Dlmethylamlno) ethyl] 10, 11-Dihydro  Dlbenzo  Ca^d] 
Cyclohepten-5-one  Oxime  Fumarate 


C23H2aN20s 

MW  410.46 
MP  140-142 


HOOCCH 

HCCOOH 


Amount:  1  gram 


b.  Synthetic  route: 


The  oxime  was  prepared  according  to  the  procedure  reported 
by  A.  M.  Monro,  R.  M.  Quinton  and  T.  J.  Wrlgley,  J.  Med. 
Chem. ,  Volume  6,  No.  5,  p.  255-261  (1965).  The  oxime  was 
alkylated  using  sodium  hydride  and  dlmethylamlnoethyl 
chloride  In  benzene.  The  resulting  fumarate  salt  was 
purified  by  recrystalllzatlon  from  ethanol. 


c.  Purity  was  determined  by  nitrogen  assay  and  U.V.  and  I.R. 
spectroscopy  In  these  laboratories  and  by  carbon-hydrogen 
analysis  by  Weller  arid  Strauss. 

Assay  Calc.  jgC,  67.50;  6.58;  jgN,  6.82 

Pound:  jgC,  67.49;  6,54;  jCJ,  6.82 


d.  Equipment  utilized  was  conventional  Pyrex  standard  taper 
laboratory  glassware. 


C 


Air'll' 


Data  Sheet  for  Compound  No.  7121-25 
Lakeside  Laboratories.  Inc.,  Reference  No.  RB  1054-103B.  EX  10-568 


a.  o-[ p-(N,N-Dlmethylamlno) ethyl ]dlbenzo[a. d]cyclohepten-5-one 
oxime  fumarate 


oco 

N0C2H4N(CH3)2 


HOOCCH 
•  HCCOOH 


C23H24N2O5  Amount;  1  gram 

MW  408.45 
MP  159-160® 


b.  Synthetic  route: 


The  oxime  was  prepared  according  to  the  procedure  reported  by 
A.  M.  Monro,  R.  M.  Quinton  and  T.  J.  Wrlgley,  J.  Med.  Chem. , 
Volume  6^  No.  3,  p.  255-261  (1965).  The  oxime  was  alkylated 
using  sodlvim  hydride,  and  dlmethylamlnoethyl  chloride  In 
benzene.  The  resulting  fximarate  salt  was  purified  by  recrystal- 
llzatlon  from  ethanol. 


c.  Purity  was  determined  hy  nitrogen  assay  and  U.V.  and  I.R. 
spectroscopy  In  these  laboratories  and  by  carbon-hydrogen 
analysis  by  Weller  and  Strauss. 

Assay  Calc.  67.63;  5.92;  J^N.  6.86 

Pound;  jgC,  67. 51;  5.99;  j^N,  6.87. 


d.  Equipment  utilized  was  conventional  Pyrex  standard  taper 
laboratory  glassware. 


,T7r^- 
(NjI  If  j 


ii 
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iT 


COF’^'^’EWTIAL 


Data  Sheet  for  Compound  No.  7121-26 
Le'-~eslde  Laboratories.  Inc.,  Reference  No.  RB  1051-283E.  EX  10-370 


a.  5- ( l-Methyl-3-plperldyloxy ) -5H-dlbenzo[ a, d Icycloheptadlene 
acid  fumarate 


CasHasNOg  Amount:  1.0  gram 

MW  423.52 

MP  167_i68°  (d)  corrected 


b .  Synt he  tic  rout  e ; 


Anhydrous  hydrogen  chloride  was  bubbled  through  a  cooled 
benzene  solution  of  the  alcohol.  The  resulting  chloro- 


l 


Data  Sheet,  Compound  7121-26 
Lakeside  Laboratories,  Inc. 
October  l4,  I965 
Page  2 


compound  was  added  to  a  solution  of  l-methyl-3-hydroxy 
piperidine  In  toluene,  and  the  mixture  was  refluxed  for 
six  hours.  The  base  was  purified  by  distillation  and 
v;as  converted  to  the  acid  fxunarate  salt  In  ether-ethanol 
which  was  recrystalllzed  from  ethanol. 


c.  Purity  was  determined  by  IR  spectroscopy  and  nitrogen  and 
Neutral  Equivalent  analysis  In  these  laboratories  and  by 
carbon  and  hydrogen  assay  performed  by  Weller  and  Strauss. 

Assay  Calcd.:  C,  70.90;  H,  6.9O;  N,  3.31;  N.E.,  211. 7. 
Found:  C,  70.88;  H,  7. 00;  N,  3.35;  N.E.,  209.5. 


d.  Equipment  utilized  was  conventional  Pyrex  standard  taper 
laboratory  glassware. 


A  r? 


r~\  --r-; 


Data  Sheet  for  Conqpound  No.  7121-27 
Lakeside  Laboratories.  Inc..  Reference  No.  KB  1051-283F.  EX  10-371 


a.  5- ( l-Methyl-2-pyrrolldylmethoxy) -5H-dnoenzo[ a. d Icycloheptadlene 
acid  maleate 


CasHsaNOs  Amount:  1.0  gram 

MW  423.52 

MP  109-110“  (corrected) 


b.  Synthetic  route: 


+  HCl 


CHzOH 


CHs 


■\^^T7  ]r 

Datk  Sheetj  Compound  7121.27 
Lakeside  Laboratories,  Inc. 
October  l4,  1963 
Page  2 


Anhydrous  hydrogen  chloride  was  bubbled  through  a  benzene  solution 
of  the  alcohol.  The  resulting  chloro-con5)ound  was  added  to  a 
solution  of  l-methyl-2-pyrrolldyl  methanol  In  toluene,  and  the 
mixture  refluxed  for  six  hours.  The  base  was  purified  by  distil¬ 
lation,  was  converted  to  the  acid  maleate  salt  In  anhydrous  ethyl 
ether  which  was  recrystalllzed  from  ethyl  acetate-ethyl  ether. 


c.  Purity  was  determined  by  IR  spectroscopy  and  nitrogen  and  neutral 
equivalent  analysis  In  these  laboratories  and  by  carbon  and  hydrogen 
assay  performed  by  Weller  and  Strauss. 

Assay  Calcd.:  C,  70.90;  H,  6.90;  N,  3.51;  NE,  211.7. 

Pound:  C,  70.89;  H,  7. 11;  N,  3.23;  NE,  221.9. 


d.  Equipment  utilized  was  conventional  Pyrex  standard  taper  laboratory 
glassware. 


COKFIDEfflML 


Data  Sheet  for  Compound  No.  7121.28 
Lakeside  Laboratories.  Inc..  Reference  No.  RB  1076.19t  EX  10.382 


a .  N ( 10 , ll-Dlhydro.5H.dlbenzo[ a, d ]cyclohepten.5-yl) -2-N, N.Dlmethyl 
amlnoacetamlde  hydrochloride  _ _ 


Ci8H23C1N20 


•  HCl 

Amount  1.0  g. 


MW  530.847 

MP  208®  (d)  corrected 


h.  Synthetic  route: 


A  mixture  of  2-chloro-N-(10,ll-dlhydro-5H-dlbenzo[a, d]cyclo- 
hepten-5-yl) acetamide  and  excess  alcoholic  dlmethylamlne  was 
heated  In  an  autoclave  at  120 ®C  for  22  hours.  Upon  cooling  the 
solvents  were  removed  by  evaporation  and  crystallized  under 
ether,  collected  by  filtration  and  washed  well  with  water. 

The  resulting  amide  was  purified  by  recrystalllzatlon  from 
ethanol  and  then  converted  to  the  hydrochloride  salt  In  ethanol. 

Bernstein  and  Losee,  U.  S.  5^052,721 . 


c.  Purity  was  determined  by  IR  spectroscopy,  nitrogen  and  chlorine 
analysis  In  these  laboratories  and  by  carbon  and  hydrogen  assay 
performed  by  Weller  and  Strauss. 

Anal.  Calcd.:  C,  68.98j  H,  7.01j  N,  8.47j  Cl,  10.72. 

Pound:  C,  68.94}  H,  7.18}  N,  8.71}  Cl,  10.79. 

d.  Equipment  utilized  was  conventional  Pyrex  standard  taper 
laboratory  glassware. 


Data  Sheet  for  Compound  No.  7121-29 
Lakeside  Laboratories.  Inc.,  Reference  No.  RB  1076-23A.  EX  10-361 


a.  O-Carboethoxy-10 . 11-dlhydrodlbenzor a. d loyolohepten-^-ona 


NOCOCsHs 

n 

0 


CiaHirNOa  Amount  1.0  Oram 

M.w.  295.33 
M.P.  112-113* 

b.  Synthetic  route: 


Dlbenzo[a,d]cycloheptadlene-5-one  oxime  was  allowed  to  react 
with  ethylchloroformate  In  refluxing  benzene  In  the  presence 
of  trlethylamlne .  The  product  was  purified  by  trituration 
under  Skelly  B. 

c.  Purity  was  determined  by  IR  spectroscopy  In  these  laboratories 
and  by  carbon  and  hydrogen  assay  by  Weller  and  Strauss. 

Anal.  Calcd.  for  CieHirNOa:  C,  73.20j  H,  5.80.  Found:  C,  73.^ 

H,  5.7^. 


d.  Equipment  utilized  was  conventional  Fyrex  standard  taper 
laboratory  glassware. 


10-426 


Data  Sheet  for  Compound  No.  7121-50 
Lakeside  Laboratories.  Ino..  Reference  No 


C25H3iN0e  Amount  1.0  Gram 

M.W.  441.506 

M.P.  i65-164®  (corrected) 


b.  Synthetic  route; 


CHs 


( 


..  f  r  '.f 

>  ,i' :  - . .  . 

Data  Sheet,  Compound  7121-30 
Lakeside  Laboratories, 

Division  of  Colgate-Palmolive  Co. 
February  26,  1964 
Page  2 


Anhydrous  hydrogen  chloride  was  bubbled  through  a  cooled  benzene 
solution  of  the  alcohol.  The  resulting  chloro-compound  was  added 
to  a  solution  of  l-methyl-4-hydroxyplperldlne  In  toluene,  and  the 
mixture  was  refluxed  for  six  hours.  The  base  was  purified  by 
distillation  and  was  converted  to  the  acid  fumarate  salt  In  ether- 
tetrahydrofuran  and  recrystalllzed  from  acetonitrile. 


c.  Purity  was  determined  by  IR  spectroscopy  In  these  laboratories, 
by  carbon  and  hydrogen  assay  performed  by  Weller  and  Strauss  and 
oxygen  analysis  performed  by  the  U.  S.  Aimy  Chemical  Center. 

Assay  Calcd.:  C,  68.01;  H,  7.08;  0,  21.75.  Pound:  C,  68.00; 

H,  6.80;  0,  21.2. 


d.  Equipment  utilized  was  conventional  Pyrex  standard  taper  laboratory 
glassware. 


( 


CONHDEHTIAi 


Data  Sheet  for  Compound  No.  7121-31 
Lakeside  Laboratories.  Inc.,  Reference.  No.  RB  1076-109A.  EX  10-4l4 

a.  5-f 4-Morphollnoethylamlno)-10 . ll-dlhydro-SH-dlbenzor a. dloyclohepta- 
dlene  Dlhydrochlorlde 


CH2CH2l^~~^ 


•2HC1 


C21H28CI2N2O  Amount  1.0  Gram 

M.W.  395.564 

M.P.  208-209*  (corrected) 


h.  Synthetic  route: 


Anhydrous  hydrogen  chloride  was  bubbled  through  a  cooled  benzene 
solution  of  the  alcohol  and  the  resulting  chloro  compound  was 
added  to  a  solution  of  4-morphollnoethylamlne  In  toluene  and  the 
mixture  was  refluxed  for  six  hours.  The  base  was  purified  by 
distillation,  converted  to  the  hydrochloride  salt  In  ether  and 
purified  by  recrystalllzatlon  from  acetonitrile. 


Data  Sheet,  Compound  7121-31 
Lakeside  Laboratories,  Inc. 
February  10,  1964 
Page  2 


c.  Purity  was  determined  by  nitrogen  and  chloride  assay  and  IR 

spectroscopy  In  these  laboratories  and  by  carbon  and  hydrogen  analysis 
by  Weller  and  Strauss. 

Anal.  Calcd.:  C,  63.79;  H,  7.14;  N,  7.08;  Cl,  17.93. 

Pound:  C,  63.65;  H,  7.07;  N,  6.92;  Cl,  17.51. 


d.  Equipment  utilized  was  conventional  Pyrex  standard  taper  laboratory 
glassware. 


Data  Sheet  for  Compound  No,  7121-52 
Lakeside  Lahoratorles,  Inc,,  Reference  No,  RB  1076-155A.  EX  10-424 


a. 


0-r  s- ( N-Benzyl-N-methylamlno) ethyl ] -10 , 11-dlhydro  dlbenzo-[ a, d1- 
-cyclohepten-^-one  Oxime  Acid  Fuinarate 


C29H30N2O5  Amount  1.0  Gram 

M.W.  486.546 

M.P.  149-150**  (corrected) 


b.  Synthetic  route: 


The  oxime  was  prepared  according  to  the  procedure  reported  by 
A.  M.  Monro,  R.  M,  Quinton  and  T.  J,  Wrlgley;  J,  Med.  Chem. ,  Vol.  6^ 
No.  5,  p.  255-261  (1965).  The  oxime  was  alkylated  using  sodliim 
hydride  and  N-benzyl-N-methylamlnoethyl  chloride  In  refluxing  toluene. 
The  resulting  fumarate  salt  was  recrystalllzed  from  isopropyl  alcohol. 


c.  Purity  was  determined  by  infrared  spectroscopy  In  these  laboratories 
and  carbon,  hydrogen  and  nitrogen  analysis  by  Weller  and  Strauss, 

Assay  Calcd.:  C,  71,58;  H,  6,21;  N,  5.75.  Pound:  C,  71.56; 

H,  6.15;  N,  5.49. 

d.  Equipment  utilized  was  conventional  Pyrex  standard  taper  laboratory 
glassware. 


Data  Sheet  for  Compound  7121-55 
Lakeside  Laboratories.  Reference  No.  RB  1076-1571  EX  10-457 


a.  endo-2-Hydroxy-2-phenyl-exo-5-(  N, N-dlmethy lamlnomethy l) -bl 
cyclor2'»2jl]heptane  Add  Maleate 


C20H27NO5  Amount  1.0  g. 

M.W.  561.424 

M, P.  191-195“  ( corrected) 


b.  Synthetic  route: 


5(  N, N-dlmethylamlnomethyl) -blcycloC 2,2, l3heptanone-2  was 
allowed  to  react  with  phenyl  lithium  In  ethyl  ether.  The 
reaction  mixture  was  poured  Into  Ice  water,  washed  with 
saturated  sodium  chloride,  and  the  dried  organic  fraction 
evaporated  under  reduced  pressure.  The  residues  upon 
trituration  with  Skellysolve  B  afforded  the  solid  isomer 
which  was  further  purified  by  recrystallization  from  Skelly¬ 
solve  B.  The  maleate  salt  was  prepared  In  ethyl  ether  and 
recrystallized  from  acetonitrile. 

c.  Purity  was  determined  by  infrared  spectroscopy  and  gas 
chromatography  performed  In  these  laboratories  and  by  carbon, 
hydiKjgen  and  nitrogen  analysis  performed  by  Weller  and  Strauss, 
Configuration  was  determined  by  hydrogen  bonding  studies  In  the 
Infrared . 

Anal.  Calc.  C,  66.47;  H,  7.55;  N,  5.88 
Pound:  C,  66.29;  H,  7.41;  N,  5.94 

d.  Equipment  utilized  was  conventional  Pyrex  standard  taper 
laboratory  glassware. 


i  Data  Sheet  for  Compound  7121-5^ 

Lakeside  Laboratories.  Reference  No,  RB  1076^59;  EX  10-438 


a .  exo-2-Hydroxy-2~phenyl-exo-3- ( N, N-dlmethylamlnomethyl ) -blcyclo- 
[2,2,l]heptane  Acid  Maleate 


U'^N5-CH2N(CH3)2 


HOOC-CH 

II 

HOOC-CH 


C20H27NO5  Amount  1,0  g. 

M.W.  361.424 

M.P.  139-141“  (corrected) 


h.  Synthetic  route; 


0  +  0L1 

2N(  CH3)2 


OH 

CH2N(CH3)2 


OH 

^^^^CH2N(CH3)i 


liquid 


solid 


3-(N,N-Dlmethylamlnomethyl)-blcyclo[2,2, l]heptanone-2  was  allowed 
to  react  with  phenyl  llthlxun  In  ethyl  ether.  The  reaction  mixture 
was  poured  Into  Ice-water,  washed  with  saturated  sodium  chloride 
and  the  dried  organic  fraction  evaporated  under  reduced  pressure. 
These  residues  upon  trituration  In  Skellysolve  B  afforded  the 
solid  Isomer  which  could  be  further  purified  by  recrystalllzatlon 
from  Skellysolve  B.  Upon  evaporation  of  the  Skellysolve  mother- 
liquors,  a  mixture  of  the  liquid  and  solid  Isomers  was  obtained 
which  could  be  purified  by  formation  of  the  maleate  salt  and 
crystallization  from  acetonitrile  which  afforded  only  the  salt 
of  the  solid  Isomer.  Evaporation  of  the  acetonitrile  mother- 
liquors  and  recrystalllzatlon  of  the  residues  from  ethyl  acetate 
yielded  the  acid  maleate  salt  of  the  liquid  (els)  Isomer. 


f 


Data  Sheet,  Compound  7121-34 
Lakeside  Laboratories, 

Division  of  Colgate-Palmolive  Co. 
March  l8,  1964 
Page  2 


c.  Purity  was  determined  by  Infrared  spectroscopy  and  gas  chroma¬ 
tography  In  these  laboratories  and  by  carbon,  hydrogen  and 
nitrogen  analysis  performed  by  Weller  and  Strauss. 

Anal.  Calcd.  for  C,  66.47;  H,  7.55;  N,  3.88. 

Found:  C,  66.1b;  H,  7.50;  N,  3.62. 

Configuration  was  determined  by  hydrogen  bonding  studies  In  the 
Infrared. 


d.  Equipment  utilized  was  conventional  Pyrex  standard  taper  laboratory 
glassware. 


Data  Sheet  for  Compound  7121-35 
Lakeside  Laboratories.  Reference  No.  RB  1078-45A;  EX  10-439 


a .  exo-2-Hydroxy-exo-3- ( N, N-dlmethylamlnomethyl ) -b lcyclo[ 2,2,1] 
heptane  Hydrochloride _ 


CH2N(CH3)i 


CioHaoClNO 

M.W.  205.75 

M.P.  218-219“  (corrected) 


•HCl 

Amount  1.0  g. 


b.  Synthetic  route: 


0  +  UAIH4  , 

1H2N(CH3)2 


« 


2N(CH3)2  CH2N(CH3)j 

liquid  solid 


3(N,N-Dlraethylamlnoraethyl)-blcyclo(|2,2,l]heptanone-2  was  reduced 
with  llthl\im  aluminum  hydride  In  refluxing  tetrahydrofuran.  The 
Isomeric  forms  of  the  alcohol  were  separated  by  fractional  distilla¬ 
tion  through  a  Stedmann  colvunn.  The  hydrochloride  salt  was  prepared 
In  ethyl  ether  and  recrystalllzed  from  ethanol. 


c.  Purity  was  determined  by  Infrared  spectroscopy  In  these  laboratories 
and  by  carbon  and  hydrogen  analysis  performed  by  Weller  and  Strauss. 

Configuration  was  determined  by  hydrogen-bonding  studies  In  the 
Infrared . 

Anal.  Calcd.  for  C,  58.38;  H,  9.80. 

Pound:  C,  58.43;  H,  9.95. 


d.  Equipment  utilized  was  conventional  Pyrex  standard  taper  laboratory 
glassware. 


Data  Sheet  for  Compound  7121-56 
Lakeside  Laboratories.  Reference  No.  RB  1078-47;  EX  10-440 


a .  ( mixture  of  endo  and  exo) -2-Aoetoxy-exo-5- ( N, N-dlmethylamlno- 
methyl ^ -b level oL  S . 2 . 1 Iheptane  Hydrochloride _ 


^'^CHaNCCHa); 


-HCl 


C12H22CINO2 
M.W.  247.77 

M.P.  169-170“  (corrected) 


Amount  1.0  g. 


b.  Synthetic  route: 

+ 
2 


5(N, N-Dlmethylainlnomethyl)-blcyclo[2,2,l]heptanol-2  (a  mixture 
of  endo  and  exo)  was  heated  on  a  steam  bath  with  a  lOOJ^  excess 
of  acetic  anhydride  for  7,5  hours.  The  cooled  reaction  mixture 
was  poured  Into  water,  saturated  with  potassium  carbonate  and 
potassium  hydroxide  and  extracted  Into  ether.  The  dried  ether 
extracts  were  evaporated  and  the  residues  distilled  under  reduced 
pressure.  The  ester  was  converted  to  the  hydrochloride  salt  In 
ethyl  ether  and  purified  by  recrystalllzatlon  from  acetonitrile. 


c.  Purity  was  determined  by  Infrared  spectroscopy  and  nitrogen 
analysis  In  these  laboratories  and  by  carbon  and  hydrogen  assay 
performed  by  Weller  and  Strauss. 

Anal.  Calcd.  for  C,  58.15;  H,  8.95;  N,  5.66. 

Found:  C,  58.65;  H,  8.89;  N,  5.77. 


d.  Equipment  utilized  was  conventional  Pyrex  standard  taper  laboratory 
glassware. 


0 

H3C-C. 

H3C-C' 

0 


0 

II 

CCH3 


CH2N(CH3)i 


Data  Sheet  for  Compound  No.  7121-37 
Lakeside  Laboratories.  Reference  No.  RB  1078-51;  EX  10-445 


a.  endo-2-Hydroxy-exo-3-( N. N-dlmethylamlnomethvl^ -blcvclor 2 . 2 . T i- 
heptane  Hydrochloride _ 


OH 

CH2N(CH3)2 


•HCl 


C10H20CINO  Amount  1.0  g. 

M.  W.  205.73 
M.  P.  222-223“C 


h.  Synthetic  route; 

+  LaAiH. 

^^^CH2N(CH3)2  U^^XH2N(CH3)2  U^^CH2N(CH3) 

solid  liquid 

3- ( N, N-Dlmethylamlnomethyl )  -■blcyclo[  2, 2,  l]heptanone-2  was 
reduced  with  llthlvun  aluminum  hydride  In  refluxing  tetrahydro- 
furan.  The  Isomeric  forms  of  the  alcohol  were  separated  by 
fractional  distillation  through  a  Stedmann  column.  The  hydro¬ 
chloride  salt  was  prepared  In  ethyl  ether  and  recrystalllzed 
from  acetonitrile. 


c.  Purity  was  determined  by  Infrared  spectroscopy  In  these 
laboratories  and  by  carbon  and  hydrogen  analysis  performed 
by  Weller  and  Strauss.  Configuration  was  determined  by 
hydrogen  bonding  studies  In  the  Infrared. 

Anal.  Calcd.  for  CioHaoClNO:  C,  58.38;  H,  9.80. 

Found;  C,  58.46;  H,  9.81. 


d.  Equipment  utilized  was  conventional  Pyrex  standard  taper 
laboratory  glassware. 


Data  Sheet  for  Compound  No.  7121-58 
Lakeside  Laboratories.  Reference  No.  RB  1078-53;  EX  10-444 


a.  5-(3-Q,ulnuclldyloxy)-5H-dlbenzo[a,d]cycloheptadlene 


C22H25N0  Amount  1.0  g. 

M.  W,  319.428 
M.  P.  112-113" 


b.  Synthetic  route: 


Data  Sheet,  Compound  7121-38 
Lakeside  Laboratories, 

Division  of  Colgate-Palmolive  Co. 
March  25,  1964 
Page  2 


Anhydrous  hydrogen  chloride  was  bubbled  through  a  cooled  benzene 
solution  of  5-hydroxy-5H-dlbenzo[a,d]cycloheptadlene,  The  result¬ 
ing  chloro  derivative  was  added  to  a  solution  of  3-qulnuclldlnol 
In  toluene,  and  the  mixture  was  refluxed  for  six  hours.  The  base 
was  Isolated  and  purified  by  distillation  under  reduced  pressure 
and  recry stalllzed  from  Skelly solve  B. 


c.  Purity  was  determined  by  Infrared  spectroscopy  In  these 
laboratories  and  by  carbon  and  hydrogen  analysis  performed 
by  Weller  and  Strauss. 

Anal.  Calcd.  for  C22H25NO:  C,  82.78;  H,  7.89. 

Found;  C,  82.75;  H,  7*97» 


d.  Equipment  utilized  was  conventional  Pyrex  standard  taper 
laboratory  glassware. 


Ll 


Data  Sheet  for  Compound  No.  7121-39 
Lalceslde  Laboratories.  Reference  No.  1076-193B.  EX  10-457 


a.  3-Chloro-lQ.ll-dlhydro-5H-dlbenzo[ a.d]cyclohepten-5-one  Oxime 


NOH 


C15H12CINO 


Amount  1.0  Qram 


M.  W.  257.711 


M.  P.  197-200"  (Corrected) 


The  oxime  was  prepared  according  to  the  procedure  reported  by 
A.  M.  Monro,  R.  M.  Quinton  and  T.  J.  Wrlgley,  J.  Med.  Chem. , 

Volume  ^  No.  3,  P.  255-261  (1963),  and  was  purified  by  recrystal- 
llzatlon  from  acetonitrile. 


c.  Purity  was  determined  by  Infrared  spectroscopy,  nitrogen  and 
chlorine  analysis  performed  In  these  laboratories  and  by  carbon 
and  hydrogen  assay  by  Weller  and  Strauss. 


Anal.  Calcd.  for  C15H12CINO; 
Found : 


c,  69.91;  H,  4.70; 
C,  69.91;  H,  4.70; 


N,  5.44;  Cl,  13.76. 
N,  5.34;  Cl,  13.79. 


d.  Equipment  utilized  was  conyentlonal  Pyrex  standard  taper  laboratory 
glassware. 


\ 


Data  Sheet  for  Compound  No.  7121-40 
Lakeside  Laboratories,  Reference  No.  RB  1076-199A.  EX  10-459 


a.  endo- ( 2-Ben2llyloxy ) -exo-3-( N. N-dlmethylamlnomethyl) -blcyclo 
[ 2, l]heptane  Hydrochloride _ 


0  OH 


”  t 

O-C-C-02 

CH2N(CH3)2 


•HCl 


C24H30  CINO3 

M.  W.  415.945 

M.  P.  147-148“  (Corrected) 


Amount  1.0  Oram 


h.  Synthetic  Route; 


C^HaN(0H3).  ^J-COOl-iS-^ 


”  f 

0-C-C-j2>2 
H2N(CH3)2  ‘HCl 


NaHC03 


‘'^^^CH2N(CH3)i 


0  OH 

0-'6~b~f6z 


•HCl 


Endo-2-hydroxy-exo-3(N. N-dlmethylamlnomethyl ) -blcycloC  2, 2, 1 ]heptane 
was  allowed  to  react  with  a_chlorodlphenylacetyl  chloride  in  reflux¬ 
ing  benzene  for  5.5  hours.  The  resulting  crude  a_chloro  derivative 
of  the  ester  hydrochloride  was  then  hydrolyzed  to  the  desired  a-hydroxy 
ester  In  aqueous  NaHC03.  The  basic  ester  was  partially  purified  by 
trituration  In  Skelly  B,  converted  to  the  hydrochloride  salt  In  ethyl 
ether  and  purified  by  recrystalllzatlon  from  Isopropanol, 


c.  Purity  was  determined  by  infrared  spectroscopy  and  by  carbon,  hydrogen 
and  oxygen  analysis  performed  at  the  Army  Chemical  Center. 

d.  Equipment  utilized  was  conventional  Pyrex  standard  taper  laboratory 
glassware. 


Data  Sheet  for  Compound  No.  7121-41 
Lakeside  Laboratories.  Reference  No.  RB  1076-205?.  EX  10-461 


a.  exo-2-(Benzllyloxy) -exo-3-( N,  N-dlmethylamlnomethyl) -bicyclo 
1^2,  iJheptane  Hydrochloride 


C24H3oC1N03  Amount  1.0  gram 

M.  W.  415.9 

M.  P.  198-200®  (Corrected) 


b.  Synthetic  Route: 


+ 


OH 
.  I 

i2f2C-C00CH3 


NaOCHs 

n-heptane 


exo-2-Hydroxy-exo-3-(  N,  N-dlme  thylamlnomethy  l)  -blcycloC  2,2,1  Ihep 
tane  was  transesterlfled  with  methyl  benzllate  In  refl\alng 
n-heptane  In  the  presence  of  freshly  prepared  sodium  methoxlde. 
The  ester  was  Isolated  as  the  hydrochloride  salt  and  purified 
by  recrystalllzatlon  from  Isopropanol. 


c.  Purity  was  determined  by  Infrared  spectroscopy  In  these 
laboratories  and  by  carbon,  hydrogen  and  oxygen  analysis 
performed  at  the  Edgewood  Arsenal. 


d.  Equipment  utilized  was  conventional  Pyrex  standard  taper 
laboratory  glassware. 


COKMDENTIAL 


r 


Data  Sheet  for  Compound  7121-42 
Lakeside  Laboratories,  Reference  No,  RB  1078-103}  EX  10-463 


a.  endo-2-Hydroxy-exo-3( N-benzylamlnomethyl )blcyclo[ 2,2^1 ]heptane 
Hydrochloride 


.HCl 


C15H22CINO 

M.  W.  267.80 


Amount  1.0  g. 


M.  P.  254-255 (corrected) 


b.  Synthetic  route: 


•OH 

iH2N(  CH20) 
•  HCl 


Pd/C  [H] 
EtOH 


An  ethanollc  solution  of  endo-2-hydroxy-exo-5( N, N-dlbenzylamlno- 
inethyl)hlcyclo[2,2,l]heptane  hydrochloride  was  debenzylated  In 
the  Parr  Hydrogenation  Apparatus  In  the  presence  of  10^  palladium 
on  carbon  at  60  PSI  Ha.  The  catalyst  was  removed  by  filtration 
and  the  mother  liquors  evaporated  under  reduced  pressure  and  the 
residues  purified  by  reciystalllzatlon  from  acetonitrile. 


c.  Purity  was  determined  by  infrared  spectroscopy  In  these  laboratories 
and  by  carbon,  hydrogen  and  nitrogen  analysis  by  Weller  and  Strauss, 

Anal.  Calcd.  for  CisHazClNO;  C,  67.27;  H,  8.28;  N,  5.25. 

Found:  C,  67,45;  H,  8.18;  N,  5.45. 


d.  Equipment  utilized  was  a  Parr  Low-Pressure  Hydrogenation  i^paratus 
and  conventional  Pyrex  standard  taper  laboratory  glasaware. 


Data  Sheet  for  Compound  7121-45 
Lakeside  Laboratories.  Reference  No,  RB  1076-2250.  EX  10-464 


a.  0[ g-(4-Methyl-l-plperazlnyl Methyl 1-10, ll-dlhydro-5H-dlbenzoC a. dl- 
oyclohepten-5-one  Oxime  Placid  Maleate 


b. 


•2 


HOOC-CH 

HOOC-CH 


CsoHasNsOs  Amount  1.0  g. 

M.  W.  581.604 

M.  P.  174-175®  (corrected) 

Synthetic  route: 

+  HaNOH 

0 


NOH 


NOH 


+  NaH  +  C1C2H4 


O' 


CHs 


The  oxime  was  prepared  according  to  the  procedure  reported  by 
A.  M,  Monro,  R.  M,  Quinton  and  T.  J.  Wrlgley,  J.  Med,  Chem,, 

Vol.  6,  No.  5,  p.  255-261  (I965).  The  oxime  was  alkylated  using 
sodium  hydride  and  4-methyl-l-plperazinyl  ethyl  chloride  in  relfuxlng 
toluene.  The  dlacld  maleate  salt  was  prepared  from  crude  oxime  and 
purified  by  recrystalllzatlon  from  ethanol. 


c.  Purity  was  determined  by  Infrared  spectroscopy,  nitrogen  and  neutral 
equivalent  determinations  In  these  laboratories  and  by  carbon  and 
hydrogen  analysis  by  Weller  and  Strauss, 

Anal.  Calcd.  for  C30H35N3O9:  C,  61.95;  H,  6.06;  N,  7.24;  NE,  l45.4. 

Pound:  C,  61,98;  H,  6.25;  N,  7.27;  NE,  146.0. 


d.  Equipment  utilized  was  conventional  Fyrex  standard  taper  laboratory 
glassware. 


Data  Sheet  for  Compound  7121-44 
Lakeside  Laboratories,  Reference  No.  RB  1076-277 A,  EX  10-465 


a.  0[ B-(N.N-Dlmethylamlno^ ethyl 1-3-chloro-lO , ll-dlhydro-SH-dlbenzo 
[a.dJcyolohepten-5-one  Oxime  Acid  Fumarate 


N0C2H4N(CH3)2 

C23H25CIN2O5 
M.  W.  444.903 


HOOC-CH 

HC-COOH 

Amount  1.0  g. 


M.  P.  143-144"  (corrected) 


h.  Synthetic  route; 


NOH 


+ 


NaH  +  C1C2H4N(CH3)2 


N0C2H4N(CH3)s 


The  oxime  was  alkylated  using  sodium  hydride  and  dlmethylamlnoethyl 
chloride  In  refluxing  toluene.  The  acid  fumarate  was  prepared  In 
ethanolethyl  ether  and  purified  hy  recrystalllzatlon  from  Isopropanol. 


c.  Purity  was  determined  by  Infrared  spectroscopy,  nitrogen  and  chlorine 
determinations  In  these  laboratories  and  by  carbon  and  hydrogen 
analysis  by  Weller  and  Strauss. 


Anal.  Calcd.  for  C23H25CIN2O5;  C,  62.08;  H,  5.66;  N,  6.30;  Cl,  7.97. 

Pound:  C,  62.25;  H,  5.85;  N,  6.23;  Cl,  7.96. 


d.  Equipment  utilized  was  conventional  Pyrex  standard  taper  laboratory 
glassware. 


Data  Sheet  for  Compound  7121-45 
Lakeside  Laboratories.  Reference  No.  RB  1076-< 


rB.  EX  10-466 


b.  Synthetic  route: 


The  oxime  was  alkylated  using  sodium  hydride  and  4-methyl-l-plper- 
azlnyl  ethyl  chloride  In  refluxing  toluene.  The  fvunarate  salt  was 
prepared  from  the  crude  alkylated  oxime  in  ethanol  and  purified  by 
recrystalllzatlon  from  ethanol. 


c.  Purity  was  determined  by  Infrared  spectroscopy,  nitrogen  and  chlorine 
determinations  In  these  laboratories  and  by  carbon  and  hydrogen 
analysis  by  Weller  and  Strauss, 

Anal.  Calcd.  for  C2aH3oClN305;  C,  62.45i  H,  6.05;  N,  8,40;  Cl,  7.09. 

Pound;  C,  62.45;  H,  6.l4;  N,  8,42;  Cl,  7.01. 


d.  Equipment  utilized  was  conventional  Pyrex  standeu^d  taper  laboratory 
glassware. 


Data  Sheet  for  Compound  No.  7121-46 
Lakeside  Laboratories^  Reference  No.  RB  1078-113;  EX  10-470 


a.  pndQ-2-Hydroyy-ftyo-3(  amlnomethyl) -blcycloC2j2«l]heptane 
Hydrochloride 


CaHieClNO  Amount  1.0  gram 

M.¥.  177.68 

M.P.  245“  (corrected) 


b.  Synthetic  route; 


k 


H  .HCl 


Pd/C  [H] 
EtOH 


L-'^T'CHaNHa^HCl 

k 


An  aqueous  ethanollc  solution  of  endQ-2-hydroxy-exo-3- 
'  N-benzylamlnomethyl) -blcyclo[2.2. iJheptane  hydrochloride  was 
debenzylated  In  the  Parr  Hydrogenation  Apparatus  In  the  presence 
of  10«g  palladium  on  carbon  at  oO  PSI  Ha  at  40*C.  The  catalyst 
was  removed  by  filtration  and  the  mother  liquors  evaporated  under 
reduced  pressure  and  the  residues  purified  by  recrystalllzatlon 
from  ethanol-ethyl  ether. 


c .  Purity  was  determined  by  Infrared  spectroscopy,  nitrogen  and 
chlorine  determinations  in  these  laboratories  and  by  carbon  and 
hydrogen  analysis  by  Weller  and  Strauss. 

Anal.  Calcd.  for  CeHieClNO:  C,  54.07;  H,  9.02;  N,  7.89;  Cl,  19.97 

C,  5^.20;  H,  9.00;  N,  7.78;  Cl,  19.51 

d.  Equipment  utilized  was  a  Parr  Low-Pressure  Hydrogenation  Apparatus 
and  conventional  Pyrex  standard  taper  laboratory  glassware. 


I 


Data  Sheet  for  Compound  No.  7121-47 
Lakeside  Laboratories.  Reference  No,  RB  1076-235D;  EX  10-471 


a. 


endo-2-Benzllyloxy-exo-3-(N,N-dlbenzylamlnomethyl)blcyclo[2, 2, 1  ]- 
heptane  Hydrochloride  ~~~ 


CasHaaClNOa 


0  OH 

H2N(  (mz0)2 

n 


•HCl 


Amount  1.0  gram 


M.  ¥.  568.129 

M.  P.  210-211®  (corrected) 


i 


b. 


Synthetic 

4h 


route: 


H 


IH2N(CH20)2 


OH 

+  j2f2-6-C00CH3  NaOCHa _ 

n-heptane 


0  OH 

,  „.2N(CH20)2 
H 


en^-2-Hydr  oxy-exo^-5- ( N,  N-dlbenzylamlnomethyl) -bicycloC  2, 2, 1  ^heptane 
was  transesterlfled  with  methyl  benzllate  In  refluxing  n-heptane  in 
the  presence  of  sodlvim  methoxlde.  The  ester  was  Isolated  as  the 
hydrochloride  derivative  and  purified  by  recrystalllzatlon  from 
ethanol , 


c.  Purity  was  determined  by  Infrared  spectroscopy,  nitrogen  and  chlorine 
determinations  In  these  laboratories  and  by  carbon  and  hydrogen  analysis 
at  the  Edgewood  Arsenal. 

Anal.  Calcd.  for  CaeHaaClNOa:  C,  76. 11;  H,  6.74;  N,  2.47;  Cl,  6.24. 

Found:  C,  76.2;  H,  6.6;  N,  2.52;  Cl,  6.56. 


d.  Equipment  utilized  was  conventional  Pyrex  standard  taper  laboratory 

glassware. 


I 

COffHDENTIAL 


Data  Sheet  for  Compound  No.  7121-48 
Lakeside  Laboratories,  Reference  No.  RB  1078-137A,  EX  10-481 


a .  endo-2-Hydroxy-exo-3-(  N, N-dlbenzy larnlnomethy l)  -bicyclo[2 . 2 .  l] - 
heptane  hydrochloride 


"rSIHaNC  CKz0)  2 
H 

C22H2SCINO 
M.W.  357.93 

M.P.  209-21l"C  (corrected) 

b.  Synthetic  Route 


3-( N, N-dlbenzylamlnomethyl) -bicycloC 2.2. llheptanone-2  was  reduced 
with  lithium  aluminum  hydride  In  refluxing  tetrahydrofuran.  The 
product  was  purified  by  distillation  of  the  isomer  mixture.  These 
distillates  upon  trituration  with  Skelly  solve  B  afforded  the  solid 
isomer  which  was  further  purified  by  recrystallization  from  Skelly- 
solve  B.  The  hydrochloride  salt  was  prepared  in  ethyl  ether  and 
purified  by  recrystallization  from  ethyl  acetate. 

c .  Purity  was  determined  by  Infrared  spectroscopy,  nitrogen  and 
chlorine  determinations  in  these  laboratories  and  by  carbon  and 
hydrogen  analysis  by  Weller  and  Strauss.  Relative  configuration  was 
determined  by  hydrogen  bonding  studies  in  the  infrared. 

Anal.  Calcd.  for  C22H28ClN0j  C,  75.81;  H,  7.88;  N;  3V91^  Cl,  9.90. 
Pound:  C,  74.00;  H,  8.04;  N,  3.83;  Cl,  9.72. 

d.  Equipment  utilized  was  conventional  Fyrex  Standard  taper  laboratory 

glassware . 


•HCl 


Amount  1 . 0  g . 


Data  Sheet  for  Compound  No.  7121-49 
Lakeside  Laboratories.  Reference  No.  RB  1078-137B,  EX  10--482 


a.  N-( 10, ll-Dlhydro-5H-dlben2o[a,d]cyclohepten-5-yl) -2-( 4-methyl 
plperazlnyl)  acetamide' 


C22H27N3O 


M.W.  J>^9A8 

M.P.  128-150*0  (corrected) 


Amount  1.0  g. 


b.  Synthetic  Route 


A  mixture  of  2-chloro-N-(  10, ll-dlhydro-5H-dibenzo[a,d]cyclo- 
hepten-5-yl)  acetamide  and  excess  N-methyl  piperazine  in  ethanol 
was  heated  in  an  autoclave  at  120*0  for  22  hours.  The  amide 
was  purified  by  recrystallization  from  Skelly  solve  B. 

Bernstein  and  losee,  U.S.  5/052,721 

c.  Purity  was  determined  by  infrared  spectroscopy  in  these 
laboratories  and  by  carbon,  hydrogen  and  nitrogen  analysis  by 
Weller  and  Strauss. 

Anal.  Oalcd.  for  C22H27N3O:  C,  75.60j  H,  7.64j  N,  11. 85^ 

Pound:  C,  75.56;  H,  7-79;  N,  12.05. 

d.  Equipment  utilized  was  conventional  Pyre*  Standart  taper 
laboratory  glassware  and  a  500  ml.  steel  autoclave. 


I 


Data  Sheet  for  Compound  No.  7121-50 
Lakeside  Laboratories,  Reference  No.  RB  1078-143,  EX  10-486 


a .  exo-2-Hydroxy-exo-3-(  N, N-dlbenzy lamlnomethy 1) -blcyclo- 
[2 .2 . llheptane  hydrochloride 


.HCl 


CaaHasClNO 


Amount  1.0  g. 


M.w.  357.93 

M.P.  200-203‘’C  (corrected) 

b.  Synthetic  Route  . 


3-( N, N-dlbenzy lamlnomethyl) -blcycloC 2.2. l]  heptanone-2  was 
reduced  with  lithium  aluminum  hydride  In  refluxing  tetra- 
hydrofuran.  The  product  was  purified  by  distillation  of  the 
Isomer  mixture.  These  distillates  upon  trituration  with 
Skelly  solve  B  afforded  the  solid  isomer  which  could  be 
further  purified  by  recrystallization  from  Skelly  solve  B. 

Upon  evaporation  of  the  Skelly  solve  mother  liquors,  a  mixture 
of  the  liquid  and  solid  Isomers  was  obtained  which  could  be 
purified  by  the  formation  of  the  hydrochloride  salt  In  ether. 

The  salt  was  further  purified  by  recrystallization  from  ethyl 
acetate. 

c.  Purity  was  determined  by  Infrared  spectroscopy,  nitrogen  and 
chlorine  determinations  in  these  laboratories  and  by  carbon  and 
hydrogen  analysis  by  Weller  and  Strauss.  Relative  configuration 
was  determined  by  hydrogen  bonding  studies  In  the  Infrared. 

Anal.  Calcd.  for  C2aH28ClN0t  C,  75.8lj  H,  7.88;  N,  3.91)  Cl,  9.90. 
Pound:  C,  73.48;  7.75)  N,  3.88;  Cl,  9.92. 

d.  Equipment  utilized  was  conventional  Pyrex  Standard  taper 

laboratory  glassware.  j 


a .  exo- 3- ( N, N-Dimethy lamlnomet hy 1 ) -b Icy c lo[ 2.2.1 lheptan-2 -one 


C10H18N2O  Amount  1.0  g. 


M.W.  182.26 

M.P.  204-205“  (corrected) 
b.  Synthetic  Route 


A  mixture  of  3(N,N-diinethylaminomethyl) -bicyclo[2.2.l]heptan- 
-2-one,  hydroxy lamine  hydrochloride  and  pyrldirte  were  refluxed 
in  ethanol  for  two  hours.  The  oxime  was  purified  by  recry- 
stalllzation  from  ethanol. 

c.  Purity  was  determined  by  Infrared  spectroscopy  and  nitrogen 
determination  in  these  laboratories  and  by  carbon  and  hydrogen 
analysis  by  Weiler  and  Strauss. 

Anal.  Calcd.  for  CioHieNaO:  C,  65.88;  H,  9.95;  N,  15.37. 
Found:  C,  65.95;  H, 10.22;  N,  15.50. 

d.  Equipment  utilized  was  conventional  Pyrex  Standard  taper 
laboratory  glassware. 


a.  exo-3-( N, N-Dlbenzylamlnomethyl) -blcyclo[2 .2. l]heptanone-2- 
-oxltne  hydrochloride 

^  CHajZf)  2  ‘HCl 

k 

CaaHayClNaO  Amount  1.0  g. 

M.W.  370.909 

M.P.  219-220®C  (d)  (corrected) 

b.  Synthetic  Route 


A  mixture  of  3(N,N-dibenzylaminomethyl) -bicyclo[2.2.l]heptanone-2 
and  hydroxy lamine  hydrochloride  was  refluxed  In  ethanol  for  two 
hours.  The  amino  cxlrae  hydrochloride  was  purified  by  recrystallization 
from  isopropanol. 

c.  Purity  was  determined  by  Infrared  spectroscopy,  nitrogen  and 
chlorine  determinations  in  these  laboratories  and  by  carbon  and 
hydrogen  analysis  by  Weller  and  Strauss. 

Anal.  Calc'd  for  CaaHaTClNaO:  C,  71.24j  H,  7.5^;  N,  7-55;  Cl,  9*56. 
Pound;  C,  71.57J  H,  7.44;  N,  7.45j  Cl,  9.62. 

d.  Equipment  utilized  was  conventional  Pyrex  Standard  taper  laboratory 
glassware. 


Data  Sheet  for  Compound  7121-55 
Lakeside  Laboratories.  Reference  No.  RB  1095-7A;  EX  10-505 


a,  endo-2-Benzllyloxy-exo-5-amlnomethyl  l5lcyclo[2,2,l]-heptane 


CHaNHa 

'''H 


CaaHasNOa  Amount  1.0  gram 

M.  W.  551.^28 

M.  P.  125-124‘’C  (corrected) 


h.  Synthetic  route: 


f^^O-C-CiZia 
^^Xt^HaN(  CHaiZ!)  a 


'•H 


•HCl 


1.  Pd/C  CH] 
Eton  40 °c  ^ 

2.  NaHCOa 


IXM— CHaNHa 
'Ti 


An  ethanollc  solution  of  endo-2-benzllyloxy-exo-5- ( N. N-dlbenzyl- 
amlnomethyl ) -blcycloE  2,^  1  ]heptane  hydrochloride  was  debenzylated 
In  the  Parr  Hydrogenation  apparatus  In  the  presence  of  10$^  palladium 
on  carbon  and  hydrogen  at  a  pressure  of  60  PSI  at  40®C,  The  catalyst 
was  removed  by  filtration  sind  the  mother  liquors  were  evaporated  under 
reduced  pressure  and  treated  with  aqueous  sodivun  bicarbonate  and  the 
base  extracted  Into  ethyl  ether.  The  dried  ether  solutions  were  evapo¬ 
rated  under  reduced  pressure  and  the  compound  was  purified  by  recrystal¬ 
lization  from  hot  n-heptane. 


c.  Purity  was  determined  by  Infrared  spectroscopy  and  nitrogen  detennlnatlon 
in  these  laboratories  and  by  carbon  and  hydrogen  analyses  performed  at 
the  Edgewood  Arsenal. 

Anal.  Calcd.  for  C22H2gN03:  N,  5.99.  Pound:  N,  5.79. 


d.  Equipment  utilized  was  a  Parr  Low-Pressure  Hydrogenation  Apparatus 
and  conventional  Pyrex  steuidard  taper  laboratory  glassware. 


Data  Sheet  for  Compound  7121-54 
Lakeside  Laboratories.  Reference  No.  RB  1078-169,  EX  10-501 


a.  5-[ N-Methyl-N-(2-hydroxy-l-ethyl) amino ]-10,ll-dlhydro-5H-dl'benzo- 
[ a, d Icycloheptene 


H3C-N-C2H4OH 


CisHaiNO  Amount  1.0  gram 

M.  W.  267.376 

B.  P.  170 -175 VO. 04  mm. 

h.  Synthetic  route: 


|H3CNHC2H40H 


H3CNC2H40H 


Anhydrous  hydrogen  chloride  was  bubbled  through  a  cooled  benzene 
solution  of  10,ll-dlhydro-5H-dlbenzo[a,d]cycloheptan-5-ol.  The 
resulting  chloro-compound  was  added  to  a  solution  of  excess  2- 
-methylamlnoethanol  In  benzene,  and  the  mixture  was  reflvixed  for 
six  hours.  The  amlnoalcohol  was  purified  by  distillation. 


c.  Purity  was  determined  by  Infrared  spectroscopy  and  nitrogen  deter¬ 
mination  In  these  laboratories  and  by  carbon  and  hydrogen  analysis 
by  Weller  and  Strauss. 

Anal.  Calcd.  for  Ci8H2iN0;  C,  80.89;  H,  7.92;  N,  5.24. 

Found:  C,  80.72;  H,  8.19;  N,  5.16. 

d.  Equipment  utilized  was  conventional  Pyrex  standard  taper  laboratory 

f  glassware. 


Data  Sheet  for  Compound  7121-55 
LaJceslde  Laboratories.  Reference  No.  RB  1076-291A.  EX  10-500 


a.  exo-5- ( N, N-Dlmethylamlnomethyl ) -blcyolo[ 2, 2,1  ]-hep tan-2- one  oaclme 

Methyllodlde 


CiiHa 1N2OI 
M.  W.  524.204 
M.  P.  249-250°(d) 


I 


Amount 


1.0  gram 


b.  Synthetic  route; 

A  mixture  of  exo-5- ( N, N-dlmethylamlnomethyl ) -blcyclo[ 2^ 2^ 1 ]-heptan- 
-2-one  oxime,  methyl  Iodide  and  acetone  was  stirred  at  room  ten^era- 
ture  for  sixteen  hours.  The  resulting  methyllodlde  salt  was  collect¬ 
ed  by  filtration  and  purified  by  recrystalllzatlon  from  ethanol. 


c.  Purity  was  determined  by  Infrared  spectroscopy  In  these  laboratories 
and  by  carbon,  hydrogen  and  nitrogen  analysis  by  Weller  and  Strauss, 

Anal.  Calcd.  for  CiiHaaNaOI;  C,  40.74;  H,  6.55;  N,  8.65. 

Found:  C,  40.85;  H,  6,52;  N,  8,66, 


d.  Equipment  utilized  was  conventional  Pyrex  standard  taper  laboratory 

glassware. 


Data  Sheet  for  Compound  7121-56 
Lakeside  Laboratories  Reference  No.  RB  1095-23Ej  EX  10-513 


a.  endo-2-Hydroxy-2-phenyl-exo-3-ainlnomethyl  blcycloC 2.2. l]heptane 

nyarocnioyid'e’ 


C14H20CINO 


-.-OH 

,  ^.H^NH2  ‘HCl 

I 

H 


Amount  1.0  gram 


M.W.  255.765 

M.P.  229-250”C(d)  corrected 


b.  Synthetic  route 


-HCl 


Pd/c  -[H]^ 
Room  TempT 


A  solution  of  end_p-2-hydroxy-2~phenyl-exo-3-(  N. N-dlbenzvlamlno- 
methyl) -blcycloL 2.2.1]heptane  hydrochloride  in  ethanol  was  reduced 
on  the  Parr  Hydrogenation  apparatus  in  the  presence  of  10^ 
palladium  on  carbon  and  hydrogen  at  a  pressure  of  60  PSI  at  room 
temperature.  The  catalyst  was  removed  by  filtration  and  the 
mother  liquors  were  evaporated  under  reduced  pressure.  The 
residues  were  purified  by  recrystallization  from  acetonitrile. 


c.  Purity  was  determined  by  infrared  spectroscopy,  nitrogen  and 
chlorine  determinations  in  these  laboratories  and  by  carbon  and 
hydrogen  analysis  by  Weller  and  Strauss. 

Ar.;..l.  Calcd.  for  Ci4H2oClN0:  C,  66.25;  H,  7.9^;  Cl,  15. 9^;  N,  5.52 
Pound:  C,  66. 18;  H,  7.96;  Cl,  15.91;  N,  5.. 51 

d.  Equipment  utilized  was  a  Parr  Low-Pressure  Hydrogenation  apparatus 
and  conventional  Pyrex  standard  taper  laboratory  glassware. 


I 


Data  Sheet  for  Compound  7121-57 
Lakeside  Laboratories  Reference  No.  RB  1Q95-23F.  EX  10-514 


a.  5-r B-( N-Methylamlno) ethoxy]-10, ll-dlhydro-5H-dlbenzo[ a«dV 
cycloheptene  acid  maleate 


( 

! 

i 

I 

t 


C22H25NO5  Amount  1.0  gram 

M.W.  585.428 

M.P.  144-146“C  (corrected) 


b.  Synthetic  route 


Anhydrous  hydrogen  chloride  was  bubbled  through  a  cooled 
solution  of  10, ll-dlhydro-5Ii-dlbenzo[ a,d]cyclohepten-2-ol  and 
the  resulting  chloro  derivative  Isolated  and  added  In  one 
portion  to  a  solution  of  a  stoichiometric  amount  of  2-methyl- 
aminoethanol  In  toluene.  The  mixture  was  stirred  at  reflux 
for  six  hours.  The  solids  which  formed  were  collected  by 
filtration,  released  to  the  base  and  purified  by  fractionation 
under  reduced  pressure.  The  basic  ether  was  converted  to  the 
maleic  acid  salt  In  ether  and  purified  by  recrystallization 
from  ethyl  acetate. 

c.  Purity  was  determined  by  Infrared  spectroscopy  In  these 
laboratories  and  by  carbon,  hydrogen  and  nitrogen  analysis 
by  Weller  and  Strauss. 

Anal.  Calcd.  for  C22H28NO5:  C,  66.92;  H,  6.37;  N,  5*66. 

Pound;  C,  66.79;  H,  6,63;  N,  3.43, 

d.  Equipment  utilized  was  conventional  Pyrex  Standard  taper 
laboratory  glassware. 


Data  Sheet  for  Compound  7121-58 
Lakeside  Laboratories.  Reference  No.  RB  1078-193A.  EX  10-523 


a .  endo-2-Hydroxy-2-phenyl-exo-5- ( N, N-dlbenzylaminomethyl) - 
-blcyclo[2^2. llheptane  Hydrochloride 


.0 

-OH 

:H2N(CH2iZi)2 
‘H 


•HCl 


C2aH32ClN0  Amount  1.0  g. 

M.  W.  434.03 
M,  P.  135-136“ 


h.  Synthetic  Route: 


--CH2N(CH2i2!)2 


3_ ( N, N-Dlbenzylamlnomethyl) -blcycloC 2, 2, 1 ]heptan-2-one  was 
allowed  to  react  with  phenyl  lithium  In  tetrahydrofuran  at 
room  temperature.  The  Isolated  mixture  of  Isomers  (predomi¬ 
nantly  trans)  was  converted  to  the  mixture  of  the  hydro¬ 
chloride  salts  In  ether  which  were  recrystalllzed  from 
acetonitrile.  The  solids  thus  obtained  were  used  for  further 
experimental  work  (debenzylatlon  studies). 

Additional  material  was  obtained  by  evaporating  the  mother 
liquors  and  suspending  the  residues  in  benzene.  The  benzene 
Insoluble  materials  were  purified  by  recrystalllzatlon  from 
ethyl  acetate  yielding  the  pure  trans  Isomer.  The  benzene 
soluble  fractions  are  being  retained  for  possible  Isolation 
of  the  els  Isomer, 


c.  Purity  was  determined  by  infrared  spectroscopy  and  nitrogen 
determination  In  these  laboratories  and  by  carbon  and  hydrogen 
analysis  by  Weller  and  Strauss.  Relative  configuration  was 
determined  by  hydrogen  bonding  studies  in  the  Infrared. 


Data  Sheet 
Compound  7121-58 
EX  10-525 
Page  2 


Anal.  Calcd.  for  C28H32C1N0; 

Pound ; 


C,  77.48;  H,  7.20;  N,  3.25 
C,  77.25;  H,  7.60;  N,  3.19 


d.  Equipment  utilized  was  conventional  Pyrex  standard  taper 
laboratory  glassware. 


Data  Sheet  for  Compound-  ACC  7121-59 
Lakeside  Laboratories,  Reference  No».  RB  1095-37A.  SX  10-533 


a.  0-[Y-(N,N-Dlmethylamlno)propyl]- 10,  ll-dlhydro-5H-dnDenzo- 
[ a, d ]cyclohepten-5-one  oxime  AcLd  Maleate 


NOCsHeNl  CH3)2 


HC-COOH 

n 

HC-COOH 


C24H28N2O5  '  Amount  1.0  g. 

M.  W.  424.480 

M.  P.  124-126®  (corrected) 


The  oxime  was  prepared  according;  to  the  procedure  reported  by 
A.  M.  Monro,  R,  M.  Quinton  and  r.  J.  Wrlgley,  J.  Med.  Chera., 
Vol.  6,  No.  5,  p.  251-261,  (1965-).  The  oxime  was  alkylated 
using  sodium  hydride  and  Y-N,N-(Llmethylamlnopropyl  chloride  In 
refluxing  toluene.  The  acid  mal  eate  was  prepared  from  crude 
oxime  and  purified  by  recrystall  ization  from  ethyl  acetate. 


c.  Purity  was  determined  by  Infrare-d  spectroscopy  in  these  labora¬ 
tories  and  by  carbon,  hydrogen  a_nd  nitrogen  analysis  by  the 
Schwarzkopf  Mlcroanalytlcal  Lab  oratories. 


Anal.  Calcd.  for  C24H28N205: 

Pound: 


C,  67.90;  H,  6.65;  N, 
C,  67.52;  H,  6.91;  N, 


6.60. 

6.58. 


d.  Equipment  utilized  was  conventio»nal  Pyrex  standard  taper 
laboratory  glassware. 
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1.  Incapacitating 
Agents 


Pinal  Report,  19  Oct  64,  pp  -  8  tables  2.  Contract  DA  l8- 

Contract  DA  l8-108-CML-7121  108-CML-7121 


Pinal  report  describing  accomplishments  v/lth  re¬ 
spect  to:  (1)  the  synthesis  of  nev?  esters  of  3- 
-hydroxyqulnuclldlnej  (2)  synthesis  of  new  blcy- 
cllc  amlnoalcohols  and  benzllate  esters  thereof; 
(5)  synthesis  of  basic  derivatives  of  5-substl- 
tuted  dlbenzo[a,d  ]cyclobutenes;  and  (4)  Investi¬ 
gations  for  the  resolution  of  phenylcyclopentyl- 
glycollc  acid. 
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